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In this issue
We have three interesting articles in this issue of the Review.  The first is by Assoc Prof Azra 
Moeed from Victoria University of Wellington, who shares her thoughts on Mātauranga Māori and 
School Science.  Azra, who is now a respected university researcher, spent 45 years teaching 
science within the New Zealand school system. Her view is that, if we help children to understand 
how science ideas are connected and relevant to them, and teach them to look for the connect-
edness of all things living and non-living that is integral to Mātauranga Māori, then science may 
well be a way to understand the world for all students, including those who do not engage with it at 
present.

Our second article, The role of experts in the Covid-19 pandemic and the limits of their epistemic 
authority in democracy by Profs Andrea Lavazza and Mirko Farina, looks at the role experts have 
played in advising policymakers during the COVID -19 pandemic. In their paper they attempt to 
analyse the basis of this epistemic authority and the reasons why in this case it has not been 
challenged, contrary to the widespread tendency to devalue expertise that has been observed 
in recent years. They argue that, when values are involved, it is no longer just a matter of finding 
the ‘best technical solution’, but also of making discretionary choices that affect citizens and that 
cannot be imposed solely on the basis of epistemic authority.

In the third article, A potted history of freshwater management in New Zealand, Dr Catherine 
Knight traces the history of freshwater management in New Zealand from the earliest laws to 
protect newly introduced trout and salmon from pollution in the 1860s through to what an increas-
ing number of New Zealanders today consider to be a ‘freshwater crisis’.  This crisis has arisen 
as a consequence of the government’s failure to respond adequately to the speed and scale of 
land use intensification and its impacts over the last few decades. In this history she highlights the 
tension between the use of our water (and land) resources and their protection, and the tendency 
of government to intervene only when serious environmental damage has become evident.

In addition to the articles we reproduce the abstract of an international study on the  
evolutionary origins of the SARS-CoV-2 sarbecovirus lineage responsible for the COVID-19  
pandemic, which indicates that it has been circulating unnoticed in bats for decades.

We also have a book review and a book notice. The first reviews Teall Crossen’s The Climate 
Dispossessed: Justice for the Pacific in Aotearoa? This book takes us from the fundamental needs 
for a healthy society through to the legal realities of giving rights to entire Pacific nations as their 
homes succumb to rising seas not of their making. The second notifies the publication of a huge 
996-page book, Communicating Science. A global perspective, describing how science communi-
cation has developed around the world. One of the first chapters, on Aotearoa New Zealand, was 
written by Jean Fleming. This book is available as a free download from https://press.anu.edu.au/
publications/communicating-science.  Hard copies are available on demand.

Finally, two recent public statements from the Association are shown, Responding to New Zea-
land’s early career researcher crisis during the pandemic and A role for science and scientists in 
economic stimulus.

 Allen Petrey
Editor



New Zealand Science Review Vol 76 (3) 202062

President’s Column
I hope this update finds you well. This is the first Pres-
ident’s Column in a year, and my first, due to the two 
fabulous double issues on Science and Mātauranga 
filling an entire volume of the New Zealand Science 
Review. If you’re receiving this and haven’t worked your 
way through the wonderful contents of those special 
issues, please go put them on your reading list. 

So much has happened in 2020, there’s a lot of 
ground to cover – even just to recap my bimonthly 
email updates to members. The undeniable top issue 
for 2020 has been COVID-19. As a nation, we all owe 
a debt of gratitude to many scientists who have risen to 
the challenge, and to the Government for being as good 
at acting on the science as we could ever hope. The 
most visible scientists include former NZAS president 
Shaun Hendy, who has led and communicated model-
ling efforts, and Siouxsie Wiles, who has maintained a 
tour-de-force of science communication. Our councillor 
Kate Hannah also deserves special mention for being 
at the forefront of combatting disinformation, which is 
a core agenda for our Association.

The pandemic has also had serious consequences 
for scientists and institutions. Scientists in the spot-
light directly addressing COVID-19 have faced highly 
stressful workloads. Let’s all ensure there is some 
reward provided through a sense of achievement and 
congratulations. Too often, they’ve faced unfair attacks 
and abuse rather the appropriate mix of pats on the 
back and constructive criticism we would hope for. For 
rank-and-file scientists, the pandemic has disrupted re-
search plans, international collaborations, and created 
uncertainties plus extra work. Many have felt relatively 
well supported compared to what other sectors of so-
ciety have faced. Despite this, early-career scientists 
(ECRs) on fixed-term contracts face uncertainties that 
continue to ramp up to extreme levels.

NZAS Council, in April and in September, put forward 
statements proposing ways to stabilise and protect sci-
ence and scientists from the pandemic’s logistical and 
financial chaos. You can read these statements in this 
issue. The most concerning topic remains the precari-
ous prospects of ECRs, as budgets continue to tighten, 
particularly in universities, combined with inseparable 
issues with diversity in the science workforce. 

This year started with major findings from Ann 
Brower and Alex James that female academics earn 
markedly less during their careers than their male coun-
terparts. Since then, multiple pieces of work by Tara 
McAllister, Sereana Naepi and others have shown how 
underrepresented Māori and Pasifika are in research, 
and specifically in science. The Royal Society of New 
Zealand has released a major report by ECRs about the 
ECR problem we face, highlighting a structural career 

gap and its diversity consequences, and how dramati-
cally worse it will become as a result of the pandemic.

Our ECRs and the interrelated issues with diversity 
are far from the only problems in our science system, 
but I think they deserve the most urgent attention. 
Recognition of this problem was a highlight of the panel 
representing the political parties, held with the Public 
Services Association and Te Herenga Waka Victoria 
University of Wellington’s Centre for Science in Soci-
ety. Despite recognising the problem, politics does not 
recognise a solution.

To solve the ECR problem, what we need is a 
solution resembling the proposal in our September 
statement: urgent funding for a minimum of 50 ECR 
positions, and a system that recognises and manages 
the ECR challenge New Zealand research, science 
and innovation (RSI) faces going forward. We desper-
ately need to ensure two things: the energising role 
vibrant post-docs play in a healthy, diverse research 
system, and the career paths post-docs provide for 
science careers across research, academia, industry 
and government. 

Wider issues were raised by the recent Crown Re-
search Institute Review, known as Te Pae Kahurangi 
Report, and in a report issued in August by MBIE’s 
three Science Advisors. Both find the pandemic’s like-
ly impact seriously concerning, with the latter group 
concluding, ‘the financial and structural impacts of 
the pandemic mean that the RSI sector is currently 
vulnerable.’ Our Council at NZAS has concluded that 
bold reform is needed.

We’ll shortly be rolling out a proposed agenda for 
changes to stabilise and improve our science system. 
This is an important time for us to also try to strengthen 
NZAS as leader for the sector, building on the role of 
the NZAS President in the media, and on meetings and 
statements to get action behind the scenes. We’ll be 
seeking new faces and new energy to join our Coun-
cil, working towards developing an independent ECR 
group, as well as stronger links with other societies 
and wider representation across New Zealand. The 
upcoming year will be difficult for many of us, but also 
represents a great opportunity to stand together to build 
the science system that Aotearoa will be proud of for 
years to come.

Prof Troy Baisden
President – New Zealand Association of Scientists

University of Waikato
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The debate whether Mātauranga Māori is science or not is well 
presented in the last two issues of New Zealand Science Review1  

by both Science and Māori Education scholars, philosophers, 
and science researchers (for example, Mercier 2019; Stewart, 
Ruru et al. 2019). Trying to summarise what they have said so 
clearly and succinctly is beyond my limited ability.  Readers 
interested in deeper understandings of the debate may find it 
useful to read their papers in Science Review.  Moving on from 
a substantial literature review, I will share my thoughts about 
Mātauranga Māori and School Science. Gerrard and Kukutai 
(2019) draw attention to the global issues of environmental,  
societal, and technological challenges our planet is facing. We 
can now add the recent pandemic to these issues. I wonder if 
Rangi (Ranginui, Sky father) and Papa (Papatūānuku, Earth 
mother), Māori Gods, are telling us that our Earth has had 
enough stress now and needs us all to care for it. I also agree 
with Gerrard and Kukutai’s view that we need multiple ways of 
looking at the issues and drawing on the best of thinking that all 
humans and cultures have to offer. We can start with our own, 
Māori culture. I will return to this later in the article. 

I want to draw attention to science education in Aotearoa 
New Zealand and how the two huge knowledge systems we 
have can contribute to bringing up the next generations of New 
Zealanders.  Why does what I have to say matter? In New Zea-
land science education, the National Certificate of Educational 
Achievement (NCEA) is being reviewed at present. Its focus is 
on scientific literacy – which is great. The proposed change is 
providing for Mātauranga Māori and Science to have equal status 
and to be taught in Year 11 Science. This is a great step forward; 
however, in this article I will argue that scientifically literate 
citizens need to understand the scientific ways of thinking and 
how scientific knowledge is created. I propose that students 
need to be able to see a connected world and think about their 
role in such a world. The goals are the same: I am proposing 
that, instead of including Māori content, we teach the children 
Māori ways of thinking. Then the scientifically literate student 

that we want at the end of schooling can think both in Māori 
ways and scientific ways.

In terms of knowledge systems, we can choose to have our 
two knowledge eyes, to take a two-eyed seeing and both eyes 
looking approach and drawing our perspective. Young children 
are likely to have 20/20 vision and they may become better 
Kaitiaki (Guardians) of the Taiao (Environment) then we have 
been. The two-eyed seeing has been promoted by indigenous 
science educationalists and scholars, for example, Hogue (2016, 
2019) and Hogue & Bartlett (2014). As our children progress to 
secondary school, so they can see the world through two lenses. 
The notion of two-eyed seeing is described by Aikenhead and 
Mitchell (2011) as follows:
 As two-eyed seeing implies, people familiar with both knowl-

edge systems can uniquely combine the two in various ways 
to meet a challenge or task at hand. In the context of environ-
mental crises alone, a combination of both seems essential (p. 
114).
As a biologist I have come to understand that humans have 

two-eyes to the front or monocular vision (as do all predators). 
The evolutionary benefit it gives us is the ability to judge the 
distance better, and have improved focus on distant objects. So 
why not use one eye for each way of seeing, the scientists’ way 
and the Māori way. 

I am a learner, teacher, a science educator, and a researcher 
who has taught in New Zealand for more than 45 years. In this 
time, I have taught from early childhood through to tertiary level 
and am currently supervising a science education PhD student 
who is trying to do all that she can to lift the achievement of her 
Māori students. In my learning and teaching journey in New 
Zealand I have had the privilege to teach in mainstream New 
Zealand schools and to be involved in research and development 
of a Pūtaiao science programme for primary schools, which 
is taught in te reo Māori, in a Māori medium kura (school).  
The primary school programme is embedded in the Māori 

Mātauranga Māori and School Science
Azra Moeed*

Wellington Faculty of Education, Te Whānau o Ako Pai,Victoria University of Wellington, 
PO Box 600, Wellington 6140

*Correspondence: azra.moeed@vuw.ac.nz

Azra Moeed MNZM is a Teaching Fellow at the Wellington School of Education at Victoria Uni- 
versity.  Assoc Prof Moeed is well recognised within her field, having received an Ako Aotearoa  
National Standard Tertiary Sustained Excellence in Teaching Award in 2016. 
She has presented her work on science education, science teacher education, and environmental 
education at conferences in the United States, the United Kingdom, and Hong Kong.  In 2020, Assoc 
Prof Moeed was appointed a Member of the New Zealand Order of Merit for her services to science 
education and the community.

1 https://scientists.org.nz/resources/Documents/NZSR/NZSR75(4).pdf

https://scientists.org.nz/resources/Documents/NZSR/NZSR76(1-2).
pdf
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knowledge and taught in te Reo, with the continuing goal of the 
children learning to develop a Māori worldview. At the end of 
the primary school, the children know what being Māori is and 
are fluent speakers of their language.

My kura whanau, not being able to employ teachers who 
could teach science in te reo Māori, have employed science 
teachers and in the past three years have had students achieving 
NCEA level 1 Science and Chemistry and Biology at Level 2 and 
3. These students are successful science learners. Yes, the kura 
would love to have science being taught in te reo Māori, but 
they have taken a pragmatic approach. Our Māori students in 
the kura are achieving, so there is something for the mainstream 
to learn. I must state here that I am neither Pākeha nor Māori, 
just a teacher who wants the students to learn science and live 
in a better world than the one we are handing over to them.

My real concern is for the students’ learning when we teach. 
The polarised views of the policies that want Mātauranga Māori 
to be taught and learnt in schools and science teachers who 
generally do not know what Mātauranga Māori is, has caused 
confusion in school science teaching. I was a keen teacher who 
wanted to ‘deliver’ the Science in the New Zealand Curriculum 
(Ministry of Education 1993). The curriculum encouraged the 
use of Māori contexts, and this supposedly was going to grab 
the attention of Māori students, we would become inclusive, 
and all would be well. It is not until recently that I have had the 
opportunity to work alongside experienced Māori teachers and 
have come to the thinking that I put forward in this article. As 
I have researched in a kura I have learnt that stories are a good 
way to communicate. So here is my story.

A teaching story and new learning
In my own experience, being a naïve teacher with little under-
standing of the Māori ways of doing things, but believing in giving 
anything a try, I included a unit in the context of a hangi in my 
accelerated learning programme for Year 10 (In 1995!). This did 
not ruffle any feathers, and I could do this safely with my class 
as an extension activity. In the first year, it was a bit clumsy – I 
was trying to make it work! Then I became brave and included: 
investigating the effect of size of the pieces of the vegetables and 
the time it took to cook them (for hangi, vegetable pieces are cut 
to be about a similar size); and smoking the food by burning some 
manuka leaves and asking the students to offer explanations as to 
why they thought these leaves were added. The thoughts offered 
by one 14-year old were impressive: ‘Hey miss, they did not have 
curry to flavour the food!’ Was I to be offended by this quip? No, 
the child had offered a very sensible reason: manuka gave the 
food seasoning.

A year later a science organisation was closing and invited 
local schools to come and take any equipment that they no 
longer needed. So being a hoarder I got three water-baths. They 
were put on the side bench in my laboratory. When students 
asked, we talked about what they were and how they could be 
used. Next week, Moana [pseudonym] came at lunchtime and 
asked, ‘Miss, can I use one of these?’ She explained that she 
would like to make an electric hangi for the science fair. She 
asked her father what the best stones were for using in a hangi 
and brought some along. This was an excellent opportunity to 
investigate rock types and think why these were more suitable 
than others. In brief, this wonderful 15-year-old girl made the 
first electric hangi, cooked food in it, entered the science fair, 
and won a major prize.  This quite possibly was one of the best 

science investigations that took place in my class. She tried 
different ways of putting the food in the hangi: Where should 
meat go in relation to vegetables? How does the food cook in the 
hangi? New learning for us all was that it is the steam generated 
by the wet cloths which cover the food that cooks the food. We 
also learnt that we needed to use small leafy pieces of manuka 
to generate the smoke to flavour our food.

My recent research was in a kura, and the kura whanau has 
given me time to be with the kura teachers and students and learn 
from them. What I should have learnt from the above story was 
that this lovely girl had seen the water-baths, thought about it, 
talked to her father about the hangi stones and turned up with a 
plan. She was thinking – and making connections. Something that 
she had learnt to do from her elders. It has taken me a lifetime to 
learn that all living things have connections with other living and 
non-living things. It was not until the present research project 
that I understood what the kura teachers meant when they talked 
about tamariki (children) making connections.

Another story
The second story is from my more recent science teaching ex-
perience. Consider the following example using the most com-
mon material, ‘air’, that is essential for survival on this planet. I 
would like to think science ideas about air would be important 
for students to learn.

In elementary school, students are taught that we breathe in 
oxygen and breathe out carbon dioxide and that plants breathe 
in carbon dioxide and breathe out oxygen. The latter is a miscon-
ception that often remains beyond primary science education. 
Then in high school, students learn that air is made up of 78% 
nitrogen, 21% oxygen, 0.033% carbon dioxide, and the rest is 
a mixture of other things. They also learn that green plants use 
carbon dioxide to make food. All these facts are memorised and 
can be repeated with accuracy by many adults well after their 
school education. 

Recently, I asked prospective science teachers what gas they 
breathe in? The standard answer was oxygen. I challenged, what 
about the 78% nitrogen in the air, and why did you not mention 
nitrogen? Is there some way that our nose filters out all else and 
allows us to breathe in oxygen? Clearly, they had not thought 
about it. The next question was, what do we breathe out? Again, 
the standard response was carbon dioxide. Further exploration 
confirmed that this was the general belief. We continued this 
exploration further by saying: ‘All right then, if we only breathe 
out carbon dioxide, how come we give mouth-to-mouth resus-
citation to save someone’s life or blow at embers to make fire?’ 
I wondered if they had ever considered that the 0.033% of the 
carbon dioxide was used by plants for photosynthesis and is 
responsible for the entire food production on our planet, and it 
was clear that they had not. Finally, 0.033% of carbon dioxide 
concentration has now reached 0.04% and its impact on our 
planet is leading to climate change. This was all new to our class 
of would-be science teachers – who all have science degrees.

What is missing is a general understanding of the discipli-
nary connectedness. Disciplinary connectedness here means an 
understanding of the physical and biological concepts and how 
they interact with each other. 

Historically in New Zealand schools, biological science was 
taught as nature study (Figure 1), then discreet subjects Zool-
ogy and Botany, and later, Ecology, which acknowledged the 
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Figure 1. History of science and biology education in New Zealand.
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relationship and interdependence of animals and plants. Figure 
1 is a flow chart that shows the history of biological science 
teaching and learning. This was followed by a raised awareness 
of conservation in the 1980s, then the environment in the 1990s, 
and biodiversity and sustainability in the 2000s. More recently, 
we have turned our attention to climate change. 

It appears that the knowledge passed down to the Māori 
from their ancestors shows a nuanced understanding of the 
interconnectedness of all the living and non-living things in the 
environment, and how to conserve natural resources and live 
sustainably. Unfortunately – in my view – not having a Māori 
medium schooling system in New Zealand, these wisdoms from 
the ancestors have not been passed down. At the same time 
biological science education went from learning the taxonomy, 
form, and function, then moving to ecology, and learning about 
the relationship between these. We brought in conservation ed-
ucation when species were threatened, environmental education 
when the environment started to suffer from human demands, 
and sustainability education when our modern ways of living 
have become no longer sustainable. We did not look the other 
way that was in front of us, the Māori way of understanding, 
interdependence, conservation, environmental guardianship, 
and sustainability. The Māori students we are teaching now, and 
perhaps their parents educated in the mainstream, have not had 
the opportunity to learn these ideas. 

Here is what I think is important: the students need to learn 
to make connections in the knowledge they are gaining. Whether 
we are teaching science or Mātauranga Māori, whether we agree 
or disagree, we owe it to our children that they learn to think of 
their world as a connected place where, when you manipulate 
one thing, it has both intended and unintended implications.

Here I will put to you a simple example often used in school 
science. Two forces are working on a boat in opposite directions. 
Which way will the boat move (Figure 2)?

career in science. But all students need to be scientifically literate 
and be able to see what is presented to them in a connected way, 
and try to look for evidence of what is being said and by whom. 
Then they can make informed decisions in their everyday life.

We have had a one-eyed way of looking, perhaps naïvely or 
thinking that science had all the answers, and we did not look at 
what the other eye could already see.  In my view, it is important 
that the students learn science, but it is just as important to know 
that there are other ways of looking at the world. To start with, 
what I personally take from Mātauranga Māori is to understand 
the connectedness of all things living and non-living. If we take 
the children with us and help them to understand how science 
ideas are connected and relevant to them, and teach them to 
look for the connections, then science may well be a way to 
understand the world for all students, including those who do 
not engage with it at present.

The issues of students not staying in science and the achieve-
ment of Māori students in science are well documented in the 
literature (see Moeed & Kaiser 2018). A plea to the policy mak-
ers: if you are going to ask teachers to teach Mātauranga Māori, 
you need to provide the professional development that helps the 
teachers understand what is it that we want the children to learn. 
And when providing professional development, conferences in 
big cities are not the answer. We need to remember the teachers 
in Taihape and Alexandra – they teach our children, too.
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The answer is simple, and the student gets it right. But when 
the question was put to a child from the kura, habituated to 
thinking in a connected way, she wanted to know: Who was in 
the boat? Which direction they were paddling in? Was the boat 
in the river or in the sea? Was the tide coming in or going out?

I understand that our country needs the best scientists, who 
have deep understanding of their discipline, and can innovate 
and collaborate with others. So, specialisation is a good thing 
for the 10% of the students who go to school and will take up a 

Figure 2. Forces working on a boat.
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In the 2020 Covid-19 pandemic, medical experts (virologists, 
epidemiologists, public health scholars, and statisticians alike) 
have become instrumental in suggesting policies to counteract 
the spread of coronavirus. Given the dangerousness and the 
extent of the contagion, almost no one has questioned the sug-
gestions that these experts have advised policymakers to imple-
ment. Quite often the latter explicitly sought experts’ advice and 
justified unpopular measures (e.g., restricting people’s freedom 
of movement) by referring to the epistemic authority attributed to 
experts. The main goal of this paper is to analyse the basis of this 
epistemic authority and the reasons why in this case it has not 
been challenged, contrary to the widespread tendency to devalue 
expertise that has been observed in recent years. In addition, in 
relation to the fact that experts’ recommendations are generally 
technical and supposedly neutral, we note that in the Covid-19 
crisis different experts have suggested different public health 
policies. We consider the British case of herd immunity and the 
US case of the exclusion of disabled people from medical care. 
These decisions have strong axiological implications and affect 
people profoundly in very sensitive domains. Another goal is, 
therefore, to argue that in such cases experts should justify their 
recommendations – which effectively become obligations – by 
the canons of public reason within the political process because 
when values are involved it is no longer just a matter of finding 
the ‘best technical solution’, but also of making discretionary 
choices that affect citizens and that cannot be imposed solely 
on the basis of epistemic authority.

Introduction: Experts and the Covid-19 
pandemic
A case of coronavirus (SARS-CoV-2) causing severe acute 
respiratory syndrome (SARS) was first (officially) identified 
in the Chinese city of Wuhan, Hubei Province, in December 
2019. The virus can be transmitted between people who are in 
proximity to one another and via respiratory droplets produced 
when an infected patient coughs or sneezes. The virus is also 
transmitted when someone touches an object with the virus on 
it. The outbreak initially spread mostly within mainland China. 

On 12 February 2020, the World Health Organization (WHO) 
officially named the disease caused by the novel coronavirus as 
Coronavirus Disease 2019 (Covid-19). By the end of February 
2020, Covid-19 had infected more than 75,000 people. During 
the next months, new major epidemic foci of Covid-19 were 
identified and started to rapidly grow in Asia (especially in 
India), in Europe (especially in Italy, United Kingdom, Spain, 
France, and Germany), in North America (especially in the US), 
and in the Middle East (especially in Iran and Saudi Arabia), 
with an increasing number of confirmed cases in Latin America 
(especially in Brazil). Based on these alarming levels of spread 
and severity, on 11 March 2020 the World Health Organization 
described the Covid-19 situation as a pandemic. As of July 2020, 
more than 10 million cases of Covid-19 were reported resulting 
in about 500,000 deaths1.

As the emergency worsened, it became clear that the leaders 
of many countries initially underestimated the severity of the 
pandemic. In the first few weeks, there was a notable lack of in-
formation characterised by the inability or unwillingness to pro-
vide precise information about the spread of the virus on the part 
of several governmental agencies. For instance, China hid and 
censored the reports released by the doctors, who first became 
aware of the spread of a dangerous new virus. In this case, what 
was at play was the political will not to frighten the population 
and avoid economic repercussions, especially on exports, in a 
city like Wuhan, home to important manufacturing companies 
that have strong trade relations with the whole world2. Secondly, 
those in power showed general unpreparedness to manage the 
crisis, once the pandemic could no longer be denied or hidden.

In addition to the will of not inducing panic or creating 
economic hardship, the concern of some state authorities was to 
show that they were in full control of the situation by not having 
to introduce extraordinary measures, which are a sign of a lack 
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of preventive interventions or ineffective ordinary containment. 
This has caused many affected countries to fall short of delivering 
unambiguous advice on when and how to limit gatherings, can-
cel big events, postpone travel, or reduce industrial production 
and trade, which contributed substantially to the spread of the 
infection. For example, Donald Trump dismissed the pandemic 
as a ‘Democratic hoax,’ predicting that it would disappear like a 
miracle. Likewise, the Brazilian president Jair Bolsonaro char-
acterised the coronavirus pandemic as a media-fueled ‘fantasy.’ 
More generally, many politicians have consistently engaged in 
a dangerous game of reality-denial that so far has cost many 
thousands of lives and is bound to cost more3.

In the meantime, though, especially in countries where the 
media are free and able to provide complete information in 
real-time, the population became aware of the danger posed 
by Covid-194. Within this framework, medical experts (espe-
cially virologists, immunologists, and epidemiologists but also 
statisticians and public health scholars) have been stepping up. 
Unlike politicians and decision-makers at various levels, who 
have been offering rather vague and often contradictory advice 
from the onset of the pandemic, many experts have been warn-
ing for weeks that the outbreak could explode and suggested 
very early to put in place a range of hard measures (including 
social distancing, closures of schools and universities, bans on 
large gatherings and international travels, smart working, and 
self-confinement) to prevent the virus from spreading further 
(1, 2).

Thus, for their resolution and proactiveness in the face of the 
growing number of deaths, experts have quickly gained general 
appreciation in society and acquired an increasingly central role 
in counteracting the spread of the disease. Politicians (prime 
ministers, presidents, ministers, members of parliaments), who 
at the onset of the pandemic often lacked leadership, started 
calling upon experts to help devise the best possible strategies 
to protect society and public health. The media also started 
giving experts a prominent role, hosting panels of experts in TV 
debates aimed at informing the public about the causes of the 
pandemic and the possible preventative measures to be taken in 
order to avoid contagion. Thus, after realising the seriousness of 
the situation, the dangerousness of the disease, and the extent of 
the contagion, most of the people began trusting experts more 
than their elected representatives.

In general, though, we can say that the medical field is 
one of the domains where people rely on experts for decisions 
concerning their health and safety. Recently, the rejection of 
vaccines and the popularity of treatments alternative to those 
recommended by mainstream medicine have gained attention; 
however, this phenomenon of refusal of mainstream medicine 
remains rather limited and it is not shared in the wider society 
(3)5. Experts still maintain their epistemic authority among the 
public in the biomedical field and this epistemic authority is 
mainly based on the fact that therapies are becoming more and 
more effective, that some diseases have been eradicated (e.g., 

smallpox, rinderpest), and that average life expectancy has 
substantially increased over the last 50 years6.

In the context of the coronavirus pandemic, most world 
leaders began appealing to medical experts and to their epistemic 
authority to justify the implementation of unpopular measures 
(such as enforced quarantine) considered the most suitable to 
slow down the spread of Covid-197. This step has been motivated 
by, at least, two elements. On the one hand, political authorities 
perceived that their ordinary actions were ineffective and had to 
make full use of biomedical expertise, often essentially delegating 
strategies and decisions to experts (e.g., implementing them 
and resolving any conflicts between different social actors; for 
example between trade unions and employers, the former being 
more favorable to closing factories for the workers’ safety, the 
latter more inclined to keep them open for economic reasons). 
On the other hand, if leaders resort to the epistemic authority 
of experts, they are prima facie relieved of responsibility for 
the choices made, especially if they are unwelcome by public 
opinion, are ineffective, or have unforeseen negative side effects. 
In reality, this dynamic that leads experts to assume a central 
role in politics can – as we shall see below – create problems 
in itself, since the strategies proposed by experts are often far 
from neutral with respect to the values that a pluralistic society 
considers relevant. In this paper, we explore the ramifications of 
this idea, which has been overlooked in the relevant literature.

As our study is not an empirical one, we resort to qual-
itative analysis, which involve two cases, namely the early 
management of epidemic in the UK, and the limited access to 
life-saving therapies for disabled people in the US. We present 
a theoretical framework of experts’ epistemic authority and 
introduce philosophical and normative considerations to try to 
determine the extent to which the authority of experts should 
be followed. Crucially, these considerations are based on facts 
and events that are publicly available but not well-scrutinised 
so far. Accordingly, the structure of the paper is the following 
(necessarily different from the classical structure and partition 
of a quantitative study article).

In the section ‘The state of affairs: Epistemic authority, 
experts, and their (controversial) role’, we lay out the basis of 
our study; that is, we analyse the basis of the experts’ epistemic 
authority and the specific dynamics at stake in the case of the 
coronavirus pandemic. In the section ‘Case studies: Expert 
authority and non-neutral assessments’, we consider the role 
of experts’ recommendations in society in the light of the two 
cases we discuss. We show that these recommendations should 
not automatically become obligations simply because of the 
experts’ epistemic authority; rather, they ought to be discussed 
thoroughly, based on the canons of public reason within the po-
litical process, so as to reach the broadest possible consensus. In 
the section ‘Discussion: What we can learn from the responses to 
the pandemic’, we consider what we can take home from the two 
cases analysed and offer a range of suggestions about the future 
role of biomedical experts in pandemic situations. We conclude 
the paper, section ‘Conclusion’, by summarising what we have 
achieved and by reflecting on the implications of our findings.3 https://www.youtube.com/watch?v=G5TZ6fTYrsE (accessed April 

2020).
4 https://www.politico.com/news/2020/03/16/coronavirus-pandemic-
leadership-131540 (accessed April 2020).
5 https://www.politico.eu/article/how-anti-vax-went-viral/ (accessed 
April 2020).

6 https://www.who.int/vaccine_safety/initiative/detection/
immunization_misconceptions/en/ (accessed April 2020).
7 https://ourworldindata.org/life-expectancy (accessed April 2020).
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The state of affairs: Epistemic authority, 
experts, and their (controversial) role
According to Goldman [(4), p. 92]: ‘[W]e can say that an expert 
(in the strong sense) in domain D is someone who possesses an 
extensive fund of knowledge (true belief) and a set of skills or 
methods for apt and successful deployment of this knowledge 
to new questions in the domain. Anyone purporting to be a 
(cognitive) expert in a given domain will claim to have such a 
fund and set of methods, and will claim to have true answers to 
the question(s) under dispute because he has applied his fund 
and his methods to the question(s).’ For Goldman, someone is 
an expert as long as she satisfies two basic properties: (a) she 
knows a lot about a given topic; (b) she can apply that exten-
sive knowledge of that given topic to other situations, so as to 
rationally predict their possible outcomes. Goldman’s view of 
expertise is sound and has been very influential; however, it is 
not the only one available in the literature.

Another account of expertise, one that is perhaps more 
relevant for the purpose of this paper, was recently developed 
by Quast (5), who argued that the nature and value of expertise 
lie in its service-function and social role. According to Quast, 
expertise is a social kind that not only requires competences, 
relevant knowledge, and the capacity to apply this knowledge 
and competences to new situations (as in Goldman’s account), 
but also inevitably requires and demands a special responsibility 
toward society – a deontic dimension, so to speak. Thus, experts 
– according to Quast – are people who have knowledge and 
competences, which they can apply to new scenarios, but who 
also have a specific mission in society. By virtue of this, experts 
possess an improved epistemic stance (or greater epistemic 
authority) over non-experts and can make informed decisions 
and accurate predictions that can increase the welfare of their 
communities. Here welfare is understood in the broadest sense of 
the term, including both knowledge and the material and social 
living conditions of people (e.g., through improved functioning 
of political institutions or more inclusive policies).

Yet, what are the specific traits that allow experts to acquire 
such an improved epistemic stance? In other words, what are the 
markers of expertise and when can we reasonably say that we can 
trust someone as an expert? These questions are hard to answer 
and probably there isn’t a clear-cut solution to them. However, 
we can say that someone can be considered as an expert if she 
has, at least, a combination of the following traits: (i) motivation 
and focus; (ii) good education; (iii) solid experience in the field; 
(iv) significant achievements; (v) excellent reputation among 
peers; (vi) a prestigious position; and (vii) no personal interest 
in the issue at stake.

In other words, an expert is a person that typically has a high 
academic degree (such as a Master’s or PhD) from a reputable 
institution and has significant experience in their own field. An 
expert, however, is also a person that has achieved significant 
results in her field (e.g., publications in leading journals, prizes, 
fellowships, or grants), that is held in high esteem among her 
colleagues, and that holds or has held prestigious positions (in 
important institutions, for instance). But an expert, in order to 
be trusted, also ought to be a disinterested party, meaning that 
she must not have any stake in a specific belief. In addition, she 
must be motivated and focused (6) in her research and not be 
willing to compromise it for immediate rewards. These are the 

traits that, jointly taken, can make someone an expert and can 
warrant them greater epistemic authority (hence trustworthi-
ness) over non-experts. But why do people trust experts?

In general, it can be said that there are three orders of reasons 
why experts have gained more importance in our lives and in 
the public arena. The first reason is that resorting to experts 
actually works: it’s a rather successful practice. Average life ex-
pectancy got longer thanks to medicine and its steady progress. 
Life conditions have progressively improved, as well. Many life 
problems have found a concrete solution, with more goods at 
people’s disposal, more free time, and the possibility to travel.

The second reason is that resorting to experts is a way to 
curb any potential controversy. Many descriptions of science 
portray it as a selection/competition between theories aiming 
at the ‘true’ description of reality or as a process of repeated 
conjectures and confutations (7); however, the most adequate 
image is probably that of the inference to the best explanation 
(8). The inference to the best explanation is a socially non- 
traumatic procedure aimed at progressively excluding the 
theories that predict and explain fewer phenomena than other 
ones: this leads one to provisionally consider a given theory as 
the one with the best explicative and predictive capacity (9). 
Still, such theory can be refined, modified or even replaced by 
a more informative theory, if one is found (10).

The third reason for the experts’ crucial role in democratic 
governments is rather cultural/intellectual. Resorting to experts 
and their (supposedly) objective knowledge means resorting to 
rationality – a faculty that, in turn, is elevated to the status of 
ideal objective for any evolved community, and as such is able 
to solve problems and controversies objectively.

Yet, being an expert and thus possessing an increased epis-
temic authority does not automatically warrant credibility in 
the eyes of laypeople. In recent years we observed a tendency 
to openly distrust experts and their knowledge (notable case 
studies involve climate change and Brexit). With respect to the 
latter, many foreign leaders and moral authorities had repeat-
edly expressed serious concerns about the possible undesirable 
consequences of a Brexit. In a similar vein, the UK academic 
community (including leading economists) consistently and 
overwhelmingly warned the population of the significant eco-
nomic costs that leaving the EU would entail for Britain.

Such warnings were largely dismissed, and the UK left the 
EU on 31 January 20208. As former Secretary of State for Justice, 
Michael Gove, put it: ‘People in this country have had enough of 
experts’ (11). And this pattern is not only confined to the UK. 
In the US, voters explicitly disregarded the opinion of pundits 
and in 2016 elected Donald Trump, who, against perhaps 99% 
of scientific consensus, denies the reality of climate change (12). 
In France, Marine Le Pen – the leader of the National Front – 
routinely receives little sympathy from experts but maintains 
strong popular support. The same can be said for Viktor Orbán 
in Hungary, for Geert Wilders in the Netherlands, or for the far-
right coalition that is ruling Poland at the time of writing (13). 
Thus, it seems safe to say that everywhere, in recent years, there 
has been a widespread tendency among laypeople to devalue 
expertise, so that a very great number of people have become 
extremely hostile to experts.
8 https://www.theguardian.com/politics/2015/nov/11/leaving-eu-
would-be-a-disaster-british-universities-warn (accessed April 2020).
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Although this is not the focus of our article, it is important 
to underline that there are at least two reasons for this tendency 
to distrust experts, which nevertheless coexists with the massive 
use of experts and their knowledge in many private and public 
sectors9. The first reason, linked to the political process, is that 
some parties and some leaders support programmes and reforms 
that are based in varying proportions on nationalistic, populist, 
conservative and religiously inspired ideas (14). All these orien-
tations tend to reject globalisation, open economy and society, 
materialism, secularism, hierarchies of knowledge that exclude 
citizens from decision-making, progress as a primary objective, 
the importance of questioning and verifying one’s deep-rooted 
convictions – in short, everything that is or appears to be the 
legacy of the scientific method and of the direct or indirect action 
of experts10. Another factor is the systematic exploitation of emo-
tions and visceral responses (15) as a tool to achieve consensus 
on the part of politicians, which causes a further clash with the 
method of rational and experimental testing.

The second reason for the criticism of experts, as manifested 
for example in the anti-vaccination movement, has a different 
character, as it also affects educated and informed shares of the 
population in Western democracies (16). This is a fairly recent 
phenomenon that seems to find its main explanation in the 
spread of social media, i.e., in the disintermediation of knowl-
edge and the erosion of the authority principle (17). The idea 
of personal autonomy can also take the form of the rejection of 
expert opinion as a claim to one’s own space of self-determi-
nation, even if this implies one’s ignorance with regard to the 
subject matter. In this way, we are witnessing, in some areas of 
knowledge and in some social contexts, a contestation of the idea 
of competence and the division between experts and laypeople.

Everyone, in short, has the right and the possibility to 
document themselves and get their own idea, thanks to easily 
accessible tools such as Google, and then to spread and defend 
their view via social media, which are a completely new and 
very powerful means of knowledge creation from an epistemic 
and social point of view. There is a claim for equality which, 
having spread in many other areas, is also supposed to apply in 
the field of knowledge. The feeling of having been deprived of 
decision-making power by a small group of competent people 
with consolidated and apparently inaccessible knowledge – es-
sentially a sense of impotence – often provokes a hostile reac-
tion with respect to the experts’ indications, except when they 
are perceived as a standard and non-controversial procedure 
(take an analgesic against headaches; buy a fast and powerful 
computer, etc.) (18).

These two strands of hostility toward experts, while being 
differently motivated, are united by the fact that rational ar-
guments and well-documented evidence tend not to convince 
those who support unorthodox positions or contest the scientific 
mainstream (19). This type of reaction has been attributed to 
evolutionary psychological mechanisms (which favor the uncon-
scious selection of evidence in favor of one’s own beliefs) and 
to group cohesion, which promotes the maintenance of shared 

views to strengthen the identity and cooperation of members, 
while also fostering further exposure to messages in support of 
the accepted ideas in the so-called ‘echo chambers’ (20).

However, there is evidence that when the subject on which 
laypeople and experts disagree directly affects people’s lives, with 
varying degrees of threat to which an effective response must 
be given, then the persuasive force of established expertise and 
knowledge prevails and is used to a much greater extent. The 
coronavirus has a short-term direct effect, whereas – for example 
– climate change affects people’s lives but not in the immediate 
term, so the evidence is dismissed. This is particularly important 
in the context of the Covid-19 pandemic (21). Now, a critical 
ingredient for successfully addressing pandemics worldwide is 
public order and civil obedience to protocols. This means that, 
for people to respect socially demanding measures (such as en-
forced quarantine), they need to be offered reliable and credible 
messages from trusted sources of information. So, intentional 
disinformation about science is particularly damaging to the 
credibility of experts seeking to formulate appropriate health 
policies (consider for instance the anti-vaccination movement) 
as it inhibits people’s trust in experts’ advice.

In the Covid-19 pandemic, however, we observed – as  
discussed above – two stages11. The first stage was characterised 
by concealment of information and institutional disinformation, 
which contributed to eroding the general public’s trust in govern-
ments and international institutions (this was largely in line with 
the tendency observed in recent years)11. In the second stage, 
instead, experts voiced concern for emergency preparedness, 
protested against budget cuts to essential domestic and global 
health programs, and begun proposing the implementation of 
public health measures to help citizens avoid contagion, thereby 
becoming – once again – sources of accurate information and 
of reliable health policies (22)12.

Due to the seriousness of the pandemic and the concrete 
threat to the population, with the exponential increase in the 
number of infections and victims observed, most of the pop-
ulation relied on the authority of experts13. In a similar vein, 
nearly all governments – some out of conviction and therefore 
more quickly, others out of necessity shortly afterwards – made 
use of technical-scientific committees already active or set up 
for the occasion, and delegated to them the identification of the 
most suitable public health policies. In some cases, as we shall 
see, expert opinions have been divergent or governments have 
chosen to rely on experts who were more in tune with their 
general approach, agenda, or public health policy. Overall, this 
delegation of power and of responsibility to experts has allowed 
leaders and governments to lighten their own responsibility 
toward society.

Having discussed the basis of epistemic authority, we next 
look at the role that experts’ recommendations can play in so-
ciety. We argue that such recommendations – albeit reputable 

9  h t t p s : / / w w w. p r o j e c t - s y n d i c a t e . o r g / c o m m e n t a r y /
brexit-voters-ignoring-experts-by-jean-pisani-ferry-2016-
07?barrier=accesspaylog (accessed April 2020).
10 There is no value judgment in our analysis. We just want to show 
the areas of frequent contrast between certain political forces and 
the proposals made by experts and scientists.

11 https://www.thehastingscenter.org/coronavirus-and-the-crisis-of-
trust/ (accessed April 2020).
12 Cf. https://www.vox.com/2020/2/10/21124881/coronavirus-
outbreak-china-li-wenliang-world-health-organization (accessed 
April 2020).
13 This was also thanks to the interventions of the World Health 
Organization, of internationally renowned universities and of websites 
such as Johns Hopkins, Centers for Disease Control and Prevention.



New Zealand Science Review Vol 76 (3) 2020 71

and authoritative – shouldn’t be accepted uncritically; rather 
they always ought to be discussed thoroughly in the political 
process, in the light of the canons of public reason.

Case studies: Expert authority and non-
neutral assessments
The epistemic authority of virologists and epidemiologists can-
not only be based on the success of biomedical science, as the lat-
ter is not an exact discipline. Even if the so-called evidence-based 
medicine (23) has gained ground, and algorithms are proving 
to be better than humans in certain types of diagnoses (24), it is 
still said that medicine is an art, where personal experience and 
intuition play a key role, as shown by Dr House in the popular 
TV series. This requires the epistemic authority of experts to have 
a more solid basis. This basis seems to be scientific naturalism 
(25, 26) understood as a conception of reality and knowledge 
whose core consists of two crucial ideas or tenets:
-  at the ontological level, supernatural elements do not exist,
-  at the epistemological level, science (or otherwise empirical, 

intersubjectively reproducible and falsifiable research) is the 
primary, if not the only source of reliable knowledge.
To consider a famous definition, ‘[scientific] naturalism is a 

species of philosophical monism according to which whatever 
exists or happens is natural in the sense of being susceptible of 
explanation thorough methods (.) paradigmatically exemplified 
by the natural sciences’ [(27), p. 448]. And these methods and ex-
planations are or should be, strictly empirical. As a consequence, 
scientific naturalism also implies that ‘scientific inquiry is, in 
principle, our only genuine source of knowing or understanding. 
All other alleged forms of knowledge (e.g., a priori knowledge) or 
understanding are either illegitimate or are reducible in principle 
to scientific knowing or understanding’ [(28), p. 4].

Now, on the one hand, there seems to be a growing appeal 
to the epistemic authority of experts (in line with the reasons 
presented above); on the other hand, however, in the public 
process scientific naturalism often ends up clashing with reli-
gious and various other moral and cultural values. In fact, the 
phenomena that are still to be explained in a scientific, shared 
and non-controversial way include central aspects of the human 
world, which are defined by their inherently normative and 
axiological nature. So, normativity potentially stands as one 
of the main obstacles to scientific naturalism and its claims of 
naturalisation, as many of our decisions are based on criteria 
other than purely scientific ones, while being neither irrational 
nor unreasonable. Normativity constrains our thinking and our 
actions, in the sense that it presupposes that there are things we 
should think or do as well as assessments we should give (even 
if, often, we think or do something else). This fact has great 
importance for politics, where it takes the form of regulatory 
decisions made according to majority-based procedures.

In other words, science isn’t in the business of answering 
moral questions: rather, its findings can be used to inform an-
swers to moral questions (Lavazza and Farina, under review). 
But since moral questions are irreducibly normative, and since 
science (according to naturalists) is irreducibly non-normative, 
there is no chance that science can discover all truths (provided 
there are any normative truths). In this sense the choices suggest-
ed or directly made by experts should be mostly neutral. And if 
they are not, they should be justified not only by the epistemic 
authority of their holders but also by acceptable public reasons 

expressed in the political process. Ideally, in the public arena 
different comprehensive visions are compared and everyone 
can understand and accept the proposed arguments without 
one’s (epistemic) authority being an element of relevance in the 
discussion. The latter, however, must remain within the canons 
of procedural rationality – something that is not always easy 
to define but which we can all intuitively understand (29, 30).

However, in some cases experts’ assessments are not neutral 
in the sense explained above. Two examples that occurred during 
the Covid-19 pandemic in Britain and in the United States may 
be used as good illustrations of this point.

The British case of herd immunity
At the beginning of the Covid-19 pandemic, Prime Minister 
Boris Johnson was very skeptical about the possibility of an 
epidemic taking place on a large scale in Britain. For this reason, 
Johnson opposed the implementation of draconian measures of 
prevention, such as the suspension of activities already imple-
mented or the banning of large meetings or international travel, 
both for economic reasons and for idealistic reasons, mostly 
political considerations (involving – for instance – respect for 
citizens’ rights). However, some experts also supported Johnson’s 
position with scientific motivations, including the Chief Scientif-
ic Adviser to the Government, Sir Patrick Vallance, and the UK 
Government’s Chief Medical Adviser, Chris Whitty14. Whitty and 
Vallance initially endorsed the Government’s prudent strategy to 
fight coronavirus, based on Contain–Delay–Mitigate–Research 
(31): as a result, those who had symptoms were not tested, con-
trary to WHO’s suggestion, and the Government enforced at a 
societal level neither quarantine nor isolation. Vallance explained 
that Britain needed to acquire ‘herd immunity;’ that is, at least 
60% of Britons needed to contract Covid-19 in order to develop 
effective antibodies and no longer transmit the disease, since 
SARS-CoV-2 occurs seasonally.

This health strategy is based on the utilisation of an estab-
lished scientific fact, ‘herd immunity,’ which is achieved when 
a certain proportion of the population develops antibodies to a 
certain infectious disease, either in order to stop the infection or 
keep it below a minimum threshold (32). Usually, herd immunity 
is achieved with the spread of a specific vaccine, as happened 
for example in the case of measles (33)15. Unlike the restrictive 
measures adopted in other European countries, the experts ad-
vising Johnson’s Government argued that such a strategy ought 
to be implemented to protect the elderly and the more fragile 
in the long term. This health policy, however, was immediately 
criticised by parts of the scientific community and by the public 
as well. For some, Vallance’s theory represented a huge risk that 
could have caused the deaths of hundreds of thousands of British 
people16. There are 67 million Britons, so 60% means about 40 
million. With a lethality rate of 1% (this is a very conservative 

14 Cf. https://www.theguardian.com/world/2020/mar/03/uk-
government-coronavirus-plans-strip-fire-and-police-to-essentials-
Covid-19. As of 13 March 2020, Great Britain was the only one 
among the main Western countries not to have closed schools and 
suspended sporting events, and it was also the only one not to 
have taken any measures involving restriction of travels, restriction 
of mass gatherings, and domestic lockdown, https://twitter.com/
lewis_goodall/status/1238242156365721609/photo/1. (accessed 
April 2020).
15 https://www.bbc.com/news/uk-51865915 (accessed April 2020).
16 CF https://www.bbc.com/news/uk-51857856 (accessed April 2020).
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estimate), the approach suggested by Johnson could have easily 
resulted in about 400,000 deaths. And the British health care 
system could have been put under extreme pressure, with a very 
high number of patients admitted to intensive care for acute 
respiratory problems.

A working paper by the Imperial College Covid-19 Response 
Team (34), published on 16 March 2020, predicted Covid-19 
deaths in the UK based on a range of policies and a range of 
reproduction numbers. In their worst-case scenario, which as-
sumed a reproduction number of 2.6 and the (unlikely) absence 
of any control measures or spontaneous changes in individual 
behaviour, researchers estimated 550,000 deaths. The day after 
the release of the report the Government changed its strategy 
by announcing more drastic measures to prevent the contagion 
from spreading: school closures throughout the country and the 
restriction of many other activities up to the general lockdown, 
with the justification that the scientific data had changed.

Richard Horton, the editor-in-chief of the medical journal 
The Lancet, commented that the attitude of the Government and 
its medical and scientific advisers was incomprehensible (31), 
as was the decision to change strategy only after the Imperial 
College paper was released. In his view, the scientific data were 
the same since January and nothing had changed: in his opinion, 
what had happened in China and what was happening in Italy 
was clear enough. A journalistic inquiry conducted by Reuters 
found that ‘the scientific committees that advised Johnson didn’t 
study, until mid-March, the option of the kind of stringent lock-
down adopted early on in China […]17. Britons, many of them 
assumed, simply wouldn’t accept such restrictions.’ According to 
the investigation, ‘as they watched China impose its lockdown, 
the British scientists assumed that such drastic actions would 
never be acceptable in a democracy like the UK. Among those 
modeling the outbreak, such stringent countermeasures were 
not, at first, examined18.’ In the light of this reconstruction, the 
Imperial College’s report did not contain figures other than 
those which should have been already assessed and understood 
by government experts, but simply made them public without 
political mediation19.

At the time of writing, facts are too recent to have sufficient 
sources and evidence to reconstruct the causes of the decisions 
by the British Government. Our discussion is only intended to 
highlight how the intervention of experts in health policymaking 
can have a huge impact that goes beyond the simple application 
of knowledge and expertise to the given situation in order to 
make predictions or suggest the best means of achieving certain 
ends. In the same paper mentioned above, Ferguson et al. (34) 
acknowledged that ‘the social and economic effects of the meas-
ures which are needed to achieve this policy goal [of suppressing 
the epidemic] will be profound.’ But researchers expressly did 
not ‘consider the ethical or economic implications’ of choosing 
an aggressive ‘suppression’ strategy rather than milder measures 
aimed at ‘mitigation.’

As former UK minister Rory Stewart rightly pointed out 
before the country took more restrictive measures: ‘Britain is 
trying to follow a theory of herd immunity. In other words, they 
believe it’s impossible to get on top of this disease, and therefore 
you have to ultimately let it run through the population. That is a 
very, very big choice. It’s not a scientific choice, it’s fundamentally 
a political choice.’ Stewart added that he thought the Govern-
ment had made the wrong judgement by not being transparent 
and said that ‘when the public understands that implicit in this 
argument is that they would rather that people died earlier to 
prevent more people dying later, the public will be very troubled.’

Our goal in this article is not to assess the scientific sound-
ness of the herd immunity hypothesis. On the one hand, ‘there 
is very little evidence to support the hypothesis that herd im-
munity would work in this case – we are dealing with a very 
new virus and most evidence on herd immunity comes from 
the context of vaccination20. [And], even if there were a chance 
that herd immunity would work as a strategy, the timing of it 
would have to be perfect for it to work, which seems extremely 
unlikely given the lack of evidence’ (35). On the other hand, 
it cannot yet be ruled out at the time of writing that the virus 
might have already infected a significant proportion of the Brit-
ish population, as claimed by a study conducted by a group of 
researchers led by Sunetra Gupta (36). According to preliminary 
data, <1 in a thousand of those infected with SARS-CoV-2 will 
develop symptoms requiring hospitalisation. Most individuals 
develop very mild symptoms or no symptoms at all. Moreover, 
it is well-documented how difficult it is to make reliable and 
realistic predictions about the development of an epidemic due 
to an unknown pathogen and to implement the most effective 
containment strategies [see (37)].

What we want to emphasise here is that public health policies 
can have more or less solid scientific foundations but still have 
consequences that are not included within the scope of purely 
medical decisions. In other words, the epistemic authority of ex-
perts – in our view – is not enough to justify the implementation 
of a rather political decision, such as that of herd immunity when 
it includes all its societal consequences. In this sense, we agree 
with the arguments presented by Ienca and Shaw (35): ‘Aiming 
for herd immunity involves a conscious policy decision to let 
perhaps half a million people die – mainly people over age 70, 
who are much more likely to require intensive care beds and 
to die of the virus (the same group discriminated against in 
Italian guidelines on rationing intensive care provision). [And] 
if this were a clustered clinical trial, no ethics committee on the 
planet would approve a design with such weak evidence and 
such high risks.’

But the key point is that these decisions must have a jus-
tification that is not only epistemic, based on the knowledge 
that is methodologically (scientific naturalism) and empiri-
cally (observation and experiments) grounded. If the aim is to 
combat an epidemic with a strategy that voluntarily exposes a 
large number of people to contagion, then this health policy 
incorporates values [such as those of a utilitarian approach (38) 
that privileges the maximisation of the overall good, even at the 
price of the suffering of some] that simply cannot be presumed 
to be imposed on a modern pluralist society. In these cases, just 

17 https://www.theguardian.com/commentisfree/2020/mar/18/
coronavirus-uk-expert-advice-wrong (accessed April 2020).
1 8  h t t p s : / / i t . r e u t e r s . c o m / a r t i c l e / h e a l t h c a r e S e c t o r /
idUKL4N2BV3CA (accessed April 2020).
19 https://www.reuters.com/article/us-health-coronavirus-britain-
path-speci/special-report-johnson-listened-to-his-scientists-
about-coronavirus-but-they-were-slow-to-sound-the-alarm-
idUSKBN21P1VF (accessed April 2020).

20 https://fortune.com/2020/03/14/coronavirus-uk-cases-herd-
immunity-Covid-19/ (accessed April 2020).
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like political parties, religious groups or opinion movements, 
experts must be able to articulate their proposals in terms of 
reasons that are accessible to all, so that every citizen has the 
opportunity to evaluate and adhere to them or to reject them in 
the usual deliberative process carried out in the public arena in 
accord to the shared procedural political values (29).

For example, the well-being of the majority cannot be pre-
ferred over the absolute value of every human life, based on 
the extrinsic authority of the person proposing one position 
or another. In this sense, experts with epistemic authority are 
not per-se more entitled than others to defend a certain value or 
a moral principle, contrary to what happens when a technical 
solution has to be chosen.

This means that not even approaches opposed to the British 
one, such as the extremely restrictive health policy adopted by 
countries like Italy, China, or Kazakhstan, are in principle im-
mune from the above-said considerations. Excessive caution in 
countering a potential threat can, in fact, exploit the epistemic 
authority of experts to introduce measures that violate civil lib-
erties and rights or severely restrict the ability to exercise private 
business. Also, in this case, the justification for similar measures 
should not only be the purely technical type typically provided 
by medical experts. In fact, such decisions can be countered by 
changing empirical data, and therefore value considerations 
must also be taken into account and framed in the political 
landscape according to the canons of public reason.

The US case of the exclusion of disabled 
people from care
When the Covid-19 crisis in Italy worsened (beginning of March 
2020), the Italian Society of Anesthesia, Analgesia, Resuscitation 
and Intensive Care (SIAARTI) predicted an increase in cases of 
acute respiratory insufficiency (requiring hospitalisation in the 
Intensive Care Unit) of such magnitude as to cause a strong im-
balance between the population’s clinical needs and the effective 
availability of intensive resources. Faced with this scenario, it was 
believed that it might be necessary to adopt ‘criteria for access 
to intensive care,’ ‘not only in strictly clinical appropriateness 
and proportionality of care but also in distributive justice and 
appropriate allocation of limited healthcare resources’21.

In a scenario akin to ‘disaster medicine,’ for which there are 
many concrete indications for doctors and nurses involved in 
difficult choices, SIAARTI proposed some ‘clinical ethics rec-
ommendations for the allocation of intensive care treatments, 
in exceptional, resource-limited circumstances.’ These included 
‘an extension of the principle of proportionality of care, alloca-
tion in a context of a serious shortage of healthcare resources,’ 
and the ‘aim at guaranteeing intensive treatments to patients 
with greater chances of therapeutic success.’ Therefore, it was 
a matter of favoring the ‘greatest life expectancy.’ The need for 
intensive care must be integrated with other elements of ‘clinical 
suitability,’ thus including the type and severity of the disease, 
the presence of comorbidities, the impairment of other organs 
and systems, and their reversibility. This means not necessarily 
having to follow a criterion for access to intensive care like ‘first 
come, first served.’ It is implicit – underlines the document – 
that the application of rationing criteria is justifiable only after 

all the actors involved have made all possible efforts to increase 
the availability of resources and after every possibility of trans-
ferring patients to centers with greater availability of resources 
has been evaluated22.

This type of guidelines, where choices are left to experts in 
the field, may generate an understandable debate, but they fall 
within the competence of medical managers and do not give 
rise to specific disagreements because, in the face of the objec-
tive temporary impossibility of treating all patients in the best 
possible way, certain criteria simply must be followed. And the 
criteria proposed by SIAATRI, like similar criteria proposed in 
other countries, are recognised as reasonable and supported by 
the specialist knowledge of experts, who are the most qualified 
to make these choices, although there is always room for dissent 
and difference of opinion.

A different case is what happened in some US states, where 
some criteria have been either reconsidered or set from scratch 
in the face of the Covid-19 emergency. For example, at the end of 
March 2020, people with spinal muscular atrophy were excluded 
from intensive care in Tennessee. In Minnesota, cirrhosis of the 
liver, lung disease and heart failure were considered as diseas-
es that had priority over Covid-19. In Michigan, precedence 
was given to workers employed in essential services. And in 
Washington State, New York State, Alabama, Tennessee, Utah, 
Minnesota, Colorado, and Oregon, doctors were required to 
assess the general physical and intellectual ability of patients 
with Covid-19 before intervening with resuscitation procedures.

Different approaches emerged in the strategies prepared or 
revised by local experts, with a common trend. Of the 36 or so 
states that made their criteria known, a dozen also listed con-
siderations with respect to the intellectual capacity of patients, 
and others indicated precise conditions that could lead to a 
lesser recognition of disabled people’s rights to care as opposed 
to other patients23. In the Alabama guidelines, for instance, it 
is claimed that ‘persons with severe intellectual disability, ad-
vanced dementia or severe traumatic brain injury may be poor 
candidates for ventilator support;’ and that ‘persons with severe 
or profound intellectual disability, moderate to severe dementia, 
or catastrophic neurological complications such as persistent 
vegetative state are unlikely candidates for ventilator support24.’

These rules and the reference to ‘cognitive abilities’ in the 
guidelines of Washington state or to ‘severe neurological disor-
ders’ in those of Maryland and Pennsylvania have aroused the 
protests of the associations for the defence of disabled people. 
Disability Rights Washington, Self-Advocates in Leadership, and 
The Arc of the United States have sued the State of Washington 
to prevent the enactment of the criteria for access to life-saving 
care for Covid-1925. And other organisations have appealed to 
the Federal Government to impose on local authorities and 
hospitals the principle that disabled people are entitled to the 
same treatment as all other Covid-19 patients25.

21 http://www.siaarti.it/SiteAssets/News/COVID19%20-%20
documenti%20SIAARTI/SIAARTI%20-%20Covid-19%20-%20
Clinical%20Ethics%20Reccomendations.pdf (accessed April 2020).

22 Ibidem.
23 https://www.nytimes.com/2020/03/31/us/coronavirus-covid-
triage-rationing-ventilators.html (accessed April 2020).
24 https://int.nyt.com/data/documenthelper/6846-alabama-
triage-guidelines/02cb4c58460e57ea9f05/optimized/full .
pdf#page=1 (accessed April 2020).
25 https://dredf.org/the-illegality-of-medical-rationing-on-the-basis-
of-disability/ (accessed April 2020).
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Disabled people’s associations have addressed the leaders of 
the Senate, and some MPs have written to the Department of 
Health and Justice inviting them to provide clear guidance to 
protect people with disabilities26. In the US, in fact, civil rights 
laws prohibit discrimination on the basis of race, color, national 
origin, disability, age, and sex. Subsequently, Alabama had to 
revoke its plan to deny ventilators to patients with cognitive 
disabilities in the event of a shortage of them27. In fact, the HHS 
Office for Civil Rights has determined that the plan violated 
federal civil rights laws.

The guidelines of individual states may reflect the positions 
of health experts alone or also the political orientations of leg-
islators28. However, the examples given so far point to situations 
where proposals or decisions made by experts – based on their 
technical expertise and presumably in good faith, i.e., without 
explicit cultural, ideological, political or religious views or biases 
being at play – cannot be justified simply by their epistemic 
authority (i.e., based on the fact that experts know more than 
laypeople, are more effective in a particular circumstance and 
ground their views on scientific naturalism, which is the most 
reliable epistemic theory). The possible use of the disability cri-
terion to put people with disabilities at the bottom of the list of 
those who can access intensive care, as shown by the reactions 
provoked in the United States, must be publicly justified with 
reference to reasons that can convince the bearers of general 
values and interests within society.

It is certainly necessary to decide who should be assigned a 
ventilator in the ICU when there are more patients than devices 
available. And it does not seem sensible to choose by fate or 
according to the extemporary judgment of the clinicians. Now, 
reasonable general criteria such as those exposed in the docu-
ment of the Italian Society of Resuscitators can be shared and 
accepted on the basis of the epistemic authority of the experts. 
Criteria that are more controversial or that may conflict with 
widespread beliefs and rules (e.g., equal rights and opportunities 
for people with disabilities) ought instead to be proposed and 
argued for on the basis of reasons that do not only refer to es-
tablished biomedical knowledge but also meet the requirements 
of procedural political discussions bound to assumptions that 
all citizens might reasonably share.

Having discussed these two case studies, we are now able 
to draw an intermediate conclusion. It appears that the role of 
experts is crucial in fighting an unknown pandemic, as polit-
ical choices can be extremely slow and ineffective. Scientists’ 
suggestions may be unpopular and go against shared beliefs 
and contingent interests but are in most cases based on specific 
expertise that other citizens do not have. Involving experts, 
even preventively, can be the best strategy for legislators and 
decision-makers who want to defend their society from the 

threat of an unknown virus. In this sense, cultural and social 
trends aimed at devaluing the authority and role of experts in 
society must be countered. However, it is advisable that experts’ 
recommendations are always discussed through the prism of 
public reason. We analyse this point at length in the next section 
of this paper.

Discussion: What we can learn from the 
responses to the pandemic
As we have seen above, the action of experts and scientists is not 
always as technical and neutral as it is supposed to be (39, 40). 
Experts’ recommendations sometimes have strong axiological 
implications, involving very different treatment decisions and 
different sets of cultural, moral, or religious values. In such cases, 
experts should justify their recommendations (which effectively 
become obligations) by the canons of public reason within the 
political process. In fact, when values come into play it is no 
longer just a matter of finding the ‘best technical solution,’ but 
also of making discretionary choices that affect citizens and that 
cannot be imposed solely on the basis of epistemic authority.

An example of technical recommendations that end up hav-
ing a major effect on the balance of principles and rights within a 
liberal democracy is the tracking of people infected by Covid-19 
and of those who have come in contact with them. Indeed, an 
effective measure to curb the epidemic seems to be to follow 
(and reconstruct) the real-time movements of all those who 
are positive and those who have been in contact with them. It is 
thus possible to quickly circumscribe an outbreak and prevent 
it from spreading because even coronavirus-negative people 
would know immediately which people and areas to avoid. This 
makes it possible both to intervene clinically in a targeted and 
more effective way and to act in an epidemiologically efficient 
way, avoiding the damaging effects of lockdown on citizens and 
economic activities29.

This method, thanks to today’s technological knowledge, 
infrastructure and dissemination of individual devices, seems 
quite simple to implement and indeed it is being implemented 
(in countries like South Korea, for instance). It is enough to ac-
tivate the GPS of each smartphone and thanks to a specific app, 
with the help of telephone operators, follow all the movements of 
the subjects ‘of interest’ – for example, as mentioned, the person 
who tested positive and all those who are close to them – in order 
to isolate, as far as possible, the vectors of contagion30. Alerts to 
all those who are in the outer circle around the area subject to 
preventive ‘closure’ make it possible – in principle – to stop the 
chain of virus transmission. Tests are not only carried out on 
symptomatic patients but also on a sample basis according to a 
specially designed statistical programme.

Now, let’s suppose that this system is scientifically grounded 
and proves to be truly better than lockdown in terms of costs 
and benefits because it reduces overcrowding in intensive care 
units and is less expensive in terms of effects on the GDP. It 
could also be more advantageous in terms of individual rights, 
given that general confinement in one’s own home drastically 

26 https://www.propublica.org/article/people-with-intellectual-
disabilities-may-be-denied-lifesaving-care-under-these-plans-as-
coronavirus-spreads (accessed April 2020).
27 https://www.aapd.com/wp-content/uploads/2020/03/Covid-
19-Response-Package.pdf (accessed April 2020); https://www.
disabilityscoop.com/2020/03/30/trump-administration-says-
disability-no-reason-to-deny-Covid-19-care/28065/ (accessed April 
2020).
28 https://gizmodo.com/alabama-disavows-plan-to-deny-ventilators-
to-Covid-19-p-1842770059 (accessed April 2020).

29 https://www.theverge.com/2020/4/10/21216484/google-apple-
coronavirus-contract-tracing-bluetooth-location-tracking-data-
app (accessed April 2020).
30 https://techcrunch.com/2020/04/10/apple-and-google-are-
launching-a-joint-covid-19-tracing-tool/ (accessed April 2020).
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restricts the fundamental rights of movement and assembly (like 
a prison sentence, in many respects). However, on the one hand, 
digital tracking ‘only’ nullifies the right to privacy (provided 
that the system is mandatory, but optional compliance also 
poses problems of social pressure and possible discrimination 
against dissidents). On the other hand, though, the risk of using 
the monitoring strategy is that something that is acceptable in 
principle may then become an unacceptable constant danger 
for all citizens.

In fact, when the lockdown ends, everyone can go back to 
their own activities and the negative effects of various kinds 
can be dissipated within a relatively short period of time. Once 
the tracking system is implemented, however, not only is the 
data acquired during the epidemic stored forever, but the entire 
tracking system becomes available for new uses. Also, it should 
be noted that the psychological or moral resistance to the imple-
mentation of full-scale tracking that the majority of people may 
have before the implementation of such a measure during the 
pandemic may well be weakened after its actual implementation 
when the pandemic is over (this is because people get used to 
it and may slowly forget about it). This opens to the possibility 
of a large swathe of people being tracked and almost automati-
cally accepting more restrictions on their rights, which is quite 
problematic. So, the vulnus inflicted on the right to privacy can 
subsequently be transformed into a powerful means to control 
citizens and to give authorities immense, unchecked, and un-
balanced power.

In this sense, following Ienca and Vayena (41), we suggest 
that experts should propose recommendations that are: ‘(i) 
proportional to the seriousness of the public-health threat, (ii) 
limited to what is necessary to achieve a specific public-health 
objective, and (iii) scientifically justified.’ In the case of personal 
tracking in order to reduce SARS-CoV-2 infections, an efficient 
technical solution may imply, as an unintended but foreseeable 
effect, a temporary or even prolonged shift in the political bal-
ance. This type of expert recommendation, while technically 
flawless, is not neutral for individuals and for society and should, 
therefore, be proposed and evaluated according to procedures 
that do not merely establish the epistemic authority of the 
advocates and the recommendation’s adherence to scientific 
criteria. The values at stake are different and conflicting – the 
right to health, the right to privacy, political freedom – and the 
prevalence of one or the other should be entrusted to an assess-
ment typical of decisions made in the political process with the 
participation of all citizens, usually in the form of representative 
democracy. And just as we should never give up the contribution 
of experts, so the state of emergency and the limited time avail-
able to make an effective decision should never prevent such an 
assessment when axiological aspects that go beyond epistemic 
authority are at stake.

Conclusion
In the 2020 Covid-19 pandemic, medical experts (virologists, 
epidemiologists, public health scholars and statisticians alike) 
have become instrumental in suggesting policies to counteract 
the spread of coronavirus. Given the dangerousness and the 
extent of the contagion, almost no one has questioned the 
suggestions that these experts have advised policymakers to 
implement. Quite often the latter explicitly sought experts’ ad-
vice and justified unpopular measures (e.g., restricting people’s 

freedom of movement) by referring to the epistemic authority 
attributed to experts.

In this paper, we analysed the basis of this epistemic author-
ity and the reasons why in this case it has not been challenged, 
contrary to the widespread tendency to devalue expertise that 
has been observed in recent years. In addition, in relation to 
the fact that experts’ recommendations are generally technical 
and supposedly neutral, we noted that in the Covid-19 crisis 
different experts have suggested different public health policies. 
We considered the British case of herd immunity and the US 
case of the exclusion of disabled people from medical care. In 
those cases, decisions had strong axiological implications, deeply 
affecting people in very sensitive domains.

Based on our theoretical and empirical analysis, we argued 
that experts should justify their recommendations - which 
effectively become obligations – by the canons of public reason 
within the political process because when values are involved it 
is no longer just a matter of finding the ‘best technical solution,’ 
but also of making discretionary choices that affect citizens 
and that cannot be imposed solely on the basis of epistemic 
authority. Epistemic authority may justify recommendations 
in strictly technical matters, but some decisions which are not 
only technical but also normative must have a shared political, 
cultural, and perhaps even ethical justification. We scrutinised 
the political and moral aspects involved the political process, in 
which every citizen exercising their reasonableness within the 
framework of liberal procedures has the right to speak and to 
assert their reasons. The public reason consists of the forms of 
evidence and argument used in making decisions accountable 
to citizens by the state and to fellow citizens by other citizens. 
This implies the construction of ‘civic epistemologies’ with which 
to evaluate procedures and decisions concerning new aspects 
of the application of scientific knowledge to people’s lives (42).

We thus agree with Kearnes et al. (43) when they say that ex-
pert judgements don’t exist in a vacuum. They arise from specific 
social and political contexts. To understand them, we, therefore, 
need to acknowledge the tacit assumptions embedded within 
expert knowledge claims, especially assumptions concerning 
how publics respond to expert advice.

In this vein, the lesson we can learn from the Covid-19 pan-
demic is two-fold. The first idea is that the epistemic authority 
of experts in biomedical disciplines is fundamental and should 
be given priority by political authorities31. The second idea is 
that not all expert recommendations need to be automatically 
implemented, as some recommendations include axiological 
and regulatory elements that should be justified in the political 
process, not only epistemically but also normatively. In those 
cases, the decision-making process should, therefore, be civil, 
participatory in character, and perhaps even political, without 
giving up the criteria of competence and rationality.
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Abstract 
This article traces the history of freshwater management in 
New Zealand from the earliest laws to protect newly introduced 
trout and salmon from pollution in the 1860s through to what 
an increasing number of New Zealanders today consider as a 
‘freshwater crisis’ – a consequence of the failure of government 
to respond adequately to the unprecedented speed and scale of 
land use intensification and its impacts over the last few decades. 
Two themes are highlighted by this history: the tension between 
the protection and use of our water (and land) resources; and 
the tendency of government to intervene only when serious 
environmental damage has become evident. 
Keywords: waterways, freshwater management, environmental 
administration, environmental history 

Introduction
The history of the management of freshwater in New Zealand 
is characterised by two themes. The first is the ever-present 
tension between the need for environmental protection on the 
one hand, and the desire to protect the interests of industry on 
the other. When freshwater pollution issues first came to the fore 
in the late 19th Century, the industry that government sought to 
protect was alluvial goldmining; in the mid-20th Century, it was 
the so-called ‘wet industries’ – meatworks, dairy factories, wool 
scours and piggeries; in recent decades, it has been agriculture. 

A second feature of this history – related to the first – is the 
tendency for government to intervene only when serious damage 
has been done. No matter how well evidenced the likelihood of 
damage may be, there are few instances of government taking 
proactive or strategic action to prevent it from happening. This 
is because, politically, there is generally less risk in dealing with 
damage after it has occurred – because the need for action is 
self-evident and only limited political leadership is required to 
convince the public that intervention is necessary. 

Early legislation and early pressures on 
rivers, streams and lakes 
The first legislation to afford any protection to rivers, streams 
and lakes – though only indirectly – was the Salmon and Trout 
Act, introduced in 1867. As the name of the law suggests, the 
central concern was introduced species of trout and salmon, 
not indigenous species, which were largely ignored.1 The law 
provided for the ‘preservation and propagation’ of salmon and 
trout, and enabled the Governor (the equivalent of today’s  
Governor-General) to restrict angling for these fish. It also 
allowed for the making of regulations to prevent lime ‘or any 
other matter or liquid deleterious to fish’ being discharged into 
rivers or streams in which salmon or trout were present. It is 
not clear whether any such regulations were ever made, but the 
provision is evidence that the link between a range of pollutants 
and the well-being of fish was well accepted as early as the 1860s. 

While the motivation of acclimatisation and angling groups 
was to protect introduced species, which competed with their 
more diminutive indigenous cousins for food and habitat, these 
groups were for a long time the only voice raised against the 
unmitigated pollution of the country’s rivers, streams and lakes, 
and continue to be an influential lobby today, in the form of the 
national body, Fish and Game New Zealand. Indeed, the first 
complaints made about pollution of rivers and streams were 
made by acclimatisation societies, in relation to the impacts of 
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1 Initially, indigenous freshwater fish were viewed as of value only as 
food for these exotic species, particularly trout (McDowall 2011, p.45). 
For instance, in 1869, the curator of the Christchurch Acclimatisation 
Gardens observed that ‘our streams are already stocked both here 
and in Tasmania with a little native fish, for which the trout has shown 
a great partiality, and being of sluggish habits, and devoid of teeth, 
probably in some respects superior to the minnow’ (Otago Witness 
3 April 1869). 
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goldmining activity, which was clogging up rivers and streams 
with tailings, a problem particularly evident in Otago.2 

The Fisheries Conservation Act 1884 and its subsequent 
amendments allowed for regulations to be made prohibiting 
the discharge of refuse from some industries into waterways; 
the initial act excluded goldmining waste, however, because the 
government considered the industry too pivotal to the fragile 
economy to risk antagonising. In its subsequent amendments to 
the act, too, the Government was anxious not to impede industry 
and was careful to keep its powers to regulate reigned in. 

Meanwhile, from the late 1800s, a cocktail of other sub-
stances was beginning to foul rivers, streams and lakes. Early 
sewerage systems disposed of human effluent without any treat-
ment, either into the sea or, in the case of inland towns such as  
Palmerston North, Taupo, and Hamilton, into rivers or lakes. 
This was mandated under the Public Works Act 1876, under 
which rivers were not simply seen as drains, they were drains. 
‘Drain’ was defined to include both artificial channels and ‘every 
natural watercourse, stream, and river not navigable’ (Public 
Works Act 1876, s165). It was not until the worldwide bubonic 
plague scare of 1900 that towns began to introduce some 
rudimentary treatment of sewage. Industries too, including 
meatworks, dairy factories and sawmills, simply disgorged their 
effluent into the nearest stream or river. In fact, such industries 
were generally sited next to waterways quite deliberately for 
this purpose. 

The Waters Pollution Act 1953 and the 
Pollution Advisory Council 
There were a number of failed attempts to introduce legislation 
dealing with the pollution of waterways in the first half of the 
20th Century, including the ill-fated Pollution of Water Bill of 
1912. Each time, the Government pulled back in the face of the 
vigorous industry lobby.3 Finally, in 1953, the Waters Pollution 
Act was enacted. This established a Pollution Advisory Council 
within the Marine Department.4 

While the enactment of this legislation and the establishment 
of the Pollution Advisory Council undoubtedly represented 
progress, the Council was rendered practically toothless for 
some years. Strong lobbying by the meat and dairy industries 
was successful in limiting the Council to an advisory role, merely 
able to receive complaints and undertake investigations,with no 
powers to enforce change. Instead, it relied on the cooperation 
of industry to take measures to reduce water pollution. It took 
another decade before the Government gave the Council some 
teeth, by making regulations allowing its officials to enter land, 
request information or issue permits for discharges to waterways 
(Roche 1994, pp.119–20). The 1963 regulations also provided for 
the council to classify water bodies according to their current 

and potential uses. The classifications ranged from A to D – ‘A’ 
indicating the highest standard for water quality, suitable for 
town water supply, through to ‘D’ for rivers suitable for agri-
culture, industrial water supplies and ‘general recreation’ (ibid.; 
McLintock, 1966). 

Once rivers and other water bodies were classified, all 
discharges into them were registered by a permit, which set 
out the conditions under which the discharge could be made 
in order to maintain the prescribed standard in the ‘receiving 
waters’(McLintock, 1966). However, there was strong opposition 
from industry to significant constraints being placed on them 
through the permit system. In reality, many of the permits issued 
were ‘temporary’ ones, merely reflecting the current practices 
at the time. Over time, the conditions of permits were made 
more stringent (Russell Howie, personal communication, 13 
February 2016). 

The establishment of the Pollution Advisory Council was a 
positive step – albeit a modest one – towards better managing 
water pollution. However, at the same time, the Government 
demonstrated that economic development was paramount, 
even at the cost of a river or two. One river that fell victim to 
this ‘pragmatism’, only a year after the Waters Pollution Act was 
introduced, was the Tarawera River, on the banks of which the 
Tasman Pulp and Paper Mill operated. The Tasman Pulp and 
Paper Enabling Act 1954 allowed the Tasman Pulp and Paper 
Company, in which the Government had an interest, to take 
water from, and discharge industrial waste into, the Tarawera 
River. The legislation also gave the company immunity from 
prosecution for pollution or nuisance under any other acts 
(Roche 1994).5 Infamously, the river became known as the 
‘black drain’ – discoloured by the chemical effluent spewed out 
by the paper mill. 

The Water and Soil Conservation Act 1967 
and wild and scenic rivers legislation 
In 1967 the Water and Soil Conservation Act put in place a single 
consenting system to regulate water use, including discharges, 
the culmination of a number of years of work to consolidate the 
myriad laws relating to water use. This act carried across the 
1953 Waters Pollution Act’s classification system for receiving 
waters, and established a process to obtain water rights to dam, 
divert, take, use, and discharge to water. It became an offence to 
discharge any waste into water bodies unless it was expressly con-
sented (by way of a permit). The act also declared that all rights 
to water belonged to the Crown.6 While the 1953 act dealt only 
with water discharges, the 1967 act recognised that water quality 
was affected not only by discharges, but also by extraction and 
other uses such as diversion, because these uses reduced flows 
and made rivers more susceptible to water quality degradation. 
By expanding the mandate of regulatory authorities to control 
extractive uses, the act served to strengthen their capacity to 
manage waterways and their water quality. 

In 1972 the responsibility for water quality was transferred 
from the Marine Department to the regional catchment boards 

2 For instance, by the end of the 1880s, the Otago Anglers’ Association 
was complaining of the poor fishing in many of the district’s rivers 
and streams, which it attributed to pollution of rivers and streams by 
tailings. The Shag River, or Waihemo, of northern Otago, was an early 
casualty – a once popular fishing river reported to be spoilt by mining 
by 1889 (Otago Daily Times, 28 September 1889). 
3 For more discussion of this see Knight 2016, p.84. 
4 The council comprised the secretary of marine, government 
appointees from the Agriculture, Health and Works departments as 
well as from the Department of Scientific and Industrial Research, plus 
four local authority and two industry representatives. 

5 In 2009 the mill gained a further 25-year consent to discharge effluent 
into the river (New Zealand Herald, 13 August 2013). 
6 Local water rights were granted by regional water boards (the 
catchment authorities that existed under the Soil Conservation and 
Rivers Control Act 1941), whereas Crown water rights were granted 
by the national authority. 
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established under the Soil Conservation and Rivers Control Act 
1941.7 Catchment boards continued to focus their attention on 
discharges from factories and other ‘point source’ discharges 
such as sewage treatment plants. 

By the 1980s water clarity was visibly improving in many 
of New Zealand’s rivers. Industrial and sewage discharges were 
subjected not only to primary treatment, but also to the more 
sophisticated ‘secondary treatment’, which removed suspended 
solids and sediment and oxygen-depleting substances. Catch-
ment boards were monitoring discharge sources more closely 
than any regulatory authority in the past, and the threat of 
penalties motivated most dischargers to improve the treatment 
of effluent. 

In 1981 another piece of legislation was added to the freshwa-
ter management arsenal. The wild and scenic rivers legislation, 
modelled on the United States legislation of that name, was 
enacted as an amendment to the Water and Soil Conservation 
Act 1967, after sustained lobbying from the canoeing and rafting 
fraternity, concerned about the loss of New Zealand’s ‘wild rivers’, 
especially to hydroelectricity schemes.8 This legislation enabled 
the creation of water conservation orders, and in 1982 the Mötü 
River, in the Bay of Plenty, became the first river to have a water 
conservation order sought over it – a reaction to a Government 
proposal to build a hydroelectric scheme on the river. 

Since then, 12 more water conservation orders have been 
made over rivers and lakes. 

A weakness in the water conservation order system is that 
it is ad hoc, requiring an applicant who is sufficiently motivated 
and resourced to undertake the potentially lengthy, expensive 
and resource-intensive process.9 There is no mechanism for 
systematically identifying and protecting rivers deemed worthy 
of protection.10 Instead, the impetus for protection comes from 
groups or organisations making applications on a river-by-river 
basis. But few non-governmental organisations have the funds 
or resources necessary to make the commitment of time and 
money required for a successful application. Of the 13 water 
conservation orders made since 1982, most have been initiated 
by Fish and Game (or its predecessors, the acclimatisation socie-
ties), an organisation that is comparatively well funded through 
licence fees collected from its members. 

Therefore, there has been a strong emphasis on protecting 
rivers for their recreational fishing values. Rivers that are valued 
for other reasons, such as for their unique ecology, scenery or 

other recreational opportunities, tend to be less well represented 
(Parliamentary Commissioner for the Environment 2012). 

The Resource Management Act 1991 and 
the growing menace of diffuse discharges 
With the enactment of the Resource Management Act in 1991, the 
scope of regulators to manage water quality was again extended, 
to encompass the ability to control the use of land. The manage-
ment of water quality had by this time been transferred from 
the catchment boards to regional councils, which subsumed 
and replaced catchment boards under the Local Government 
Amendment Act of 1989. As was the case under the 1967 act, 
under the new act, all discharges of pollutants to water were, by 
default, prohibited, unless consent for the discharge was granted. 
Even when granted, the legislation allowed for conditions to be 
imposed on the consents, which the applicant was bound by. 
Failure to comply with conditions meant a breach of the law 
that could lead to financial and other penalties. 

The Resource Management Act also empowered councils to 
develop statutory plans for the management of land and water, 
intended to reflect community expectations for acceptable 
water-quality standards and create more transparency around 
how these standards were set and managed. The new legislation 
was designed to give the new regime a more proactive, forward- 
planning focus, as opposed to the more reactive management 
of pollution characteristic of both the Waters Pollution Act and 
the Water and Soil Conservation Act. 

The Resource Management Act has proved effective in bring-
ing point source discharges – that is, discharges from specific 
sources such as factories or sewage treatment plants – under 
better control. However, the growing magnitude of diffuse dis-
charges – run-off from land – was unforeseen when the Resource 
Management Act was introduced (though perhaps should not 
have been, because catchment managers were observing the 
effects of nutrient leaching by this time, and the OECD was 
warning about the impacts of agricultural intensification as 
early as 1981 (Knight 2016; OECD 1981)).11 As the primary 
regulator under the act, regional councils were hampered too 
by the legislation’s permissive approach to land use: as long as 
there is no specific rule prohibiting certain land uses in a district 
or region, all forms of land use are permitted. 

One rare instance in which the Government has taken highly 
interventionist (and expensive) measures to restore a water body 
is Lake Taupö. In the late 1990s, regional council monitoring 
found that water quality in the lake was declining, resulting in 
increased algal growth and decreased water clarity, primarily due 
to increased concentrations of nitrogen flowing off farmland in 
the surrounding catchment. After years of discussion and nego-
tiation, in 2007 Central Government, Waikato Regional Council 
and Taupö District Council committed $80 million to create a 
scheme to reduce nitrogen flowing into the lake by 20%. This 

7 This devolution occurred as a result of a 1971 amendment to the 
act (Roche 1994, p.128). 
8 For more discussion of this see Knight 2016, pp.194–201. 
9 The longest time taken for a water conservation order to be approved 
was 17 years, for the Mohaka River in the Hawke’s Bay. Only two 
successful applications have been lodged since 1991, partially a 
consequence of the costly and resource-intensive nature of the water 
conservation order application process. One of those applications – 
the Rangitata – cost the applicant (Fish and Game) over half a million 
dollars, composed mainly of fees for lawyers, planners and scientists 
(Parliamentary Commissioner for the Environment 2012, p.61). 
10 As the New Zealand Conservation Authority puts it in its 2011 
discussion paper Protecting New Zealand’s Rivers, ‘WCOs have 
primarily been used to protect rivers under threat. They have not 
been used to protect a representative range of rivers’ (New Zealand 
Conservation Authority 2011, p.30). The New Zealand Conservation 
Authority is an independent conservation body set up to advise the 
Minister of Conservation and the Director-General of Conservation. 

11 In its first review of New Zealand’s environmental policies, the OECD 
cautioned: ‘The kind of intensive pastoral farming practised in New 
Zealand almost inevitably results in a high level of nutrients (mainly 
nitrogen and phosphorus) in inland waterways and lakes, and in 
some situations this has already contributed to their eutrophication.’ 
The report went on to warn that moves to introduce greater use of 
nitrogenous fertiliser in order to support more intensive farming 
‘would lead to increased leaching of nitrates [and] as greater numbers 
of livestock compact the soil, lead to accelerated run-off and associated 
damage to waterways’ (OECD 1981, p.47). 
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would be achieved by: purchasing nitrogen from landowners 
through a nitrogen-discharge trading system; placing 999-year 
covenants on properties to ensure nitrogen reductions into 
the future; implementing land use controls to secure the gains 
made when landowners opt to change from pastoral to lower- 
intensity land uses such as forestry; and free advice and assis-
tance to farmers and other landowners to help reduce nitrogen 
levels (Ministry for the Environment 2017). 

While the measures taken to try to halt or minimise further 
degradation of Lake Taupö are laudable, it is hard to avoid the 
conclusion that the catalyst for such bold, expensive and innova-
tive intervention is the value of the lake as an asset for tourism. 
Lake Taupö is New Zealand’s largest lake, and is the ‘jewel in the 
crown’ in terms of its value for the tourism industry, principally 
as a destination for fishing and boating. Other lakes, such as 
Lake Horowhenua near Levin, are similarly or more severely 
degraded, and despite their being highly valued by hapü, iwi 
or local communities, no such interventions are offered. This is 
likely to be in part due to their limited value to tourism. 

It is interesting to note that the very first Waitangi Tribunal 
case relating primarily to a river was sparked by the proposal 
to divert the outflow from the Rotorua Waste Water Treatment 
Plant from its outlet at the time to Lake Rotorua to the Kaituna 
River. The reason? Lake Rotorua and its adjoining lake, Lake 
Rotoiti, were renowned worldwide for their trout fishing, and 
it was widely feared that further degradation of the lake would 
jeopardise that reputation, affecting the tourism industry 
(Waitangi Tribunal 1984). There was no such concern for the 
Kaituna River among authorities, a river which had historically 
been used as a drain for the discharge of effluent from freezing 
works, dairy factories and other sources (Waitangi Tribunal 
1984) – though the Ngäti Pikiao claimants took a very different 
view, one which eventually prevailed.12 

Conclusions 
As this article was being written, the Government was contem-
plating wholesale changes to the resource management system, 
beyond the usual tinkering with the Resource Management Act. 
But the issue of freshwater degradation will not be resolved by 
legislative change, or even institutional change, alone. Mind-
sets will need to change. The pioneering mentality still looms 
large in New Zealanders’ interactions with the environment: 
in particular, the belief that the right to use land as a person 
wishes is an inviolable property right remains strong (Knight 
2018, p.215). Even today, when the extent of damage from land 
use intensification is beyond doubt, there is reluctance on the 
part of regional councils to regulate land use. This deep-seated 
devotion to private property rights will need to be supplanted 
by a stronger consciousness of the public good and, with it, a 
deeper recognition of the social contract. Only then will New 
Zealand be able to fully resolve freshwater degradation. 
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Letter to the editor 
New Zealand Science Review Special Issues 
Mātauranga and Science 
The goal of strengthening Māori engagement in science and 
scientific research is a critical objective within our national vision 
for a modern knowledge-based society. But I was dismayed to 
read some of the articles in the two recent issues of New Zea-
land Science Review. Science cannot be predicated on mythical 
cosmologies. Science is universal. Myths are local. And there is 
no such thing as Western science or Māori science. Empirical 
science transcends all boundaries. It is totally inclusive in its 
philosophical constructs and its approach to collecting and 
validating data. As soon as its philosophy is built on local my-
thology it becomes exclusive and this surely cannot be condoned. 
The international research community is ruthless in weeding 
out such an approach. Editors of scientific journals have lost 
their jobs for allowing papers to creep through that breach this 
fundamental understanding.

My criticism does not lie in an assertion that science, and 
science alone, is the only route to truth. In fact, as a committed 
Christian I hold that total reality transcends the physical world 
which science explores and indeed imposes moral restraint on 
the activities of science. So I am sympathetic to the underlying 
thinking. But, in the same way that we cannot legitimately build 
a scientific curriculum based on a recent six-day creation and 
Noah’s flood, we cannot resort to mythical cosmologies, whether 
Māori or any other. Everything that we assert in science must be 
validated on an evidential basis. And I like as much as possible 
to apply the same principle to my faith stance. That can be very 
fruitful.

Neither does my criticism reject the principle of Mātauranga, 
including traditional Maori knowledge. But data and knowl-
edge must be distinguished from scientific understanding. The 
process by which understanding is achieved is testing through 
empiricism, then mathematical modelling, then prediction fol-
lowed again by further empiricism in a continuing cycle. This is 
the process of empirical science and it is never captured by any 
individual sector but remains universal to all peoples. Modern 
international science conferences are a vivid testament to that.

In the early days of some new subject we scientists will 
disagree, often vigorously, but slowly this process weeds out 
false or incomplete ideas and consensus develops. We do not 
grudge the failure of our ideas for they were part of the melting 
pot from which veracity is established. Mythologies, locked in 
time and space, can play no part here for they are not subject 
to this essential process of testing, distillation and, if necessary, 
rejection. Science is not concerned with verity. Verity (truth) is 
the domain of our stories, our faith, our traditions, our culture, 
our morality – and there can be many truths. Veracity (what is 
true) is the domain of science – and science proceeds under the 

vision of there being only one true physical story, though it may 
take many successive refinements to get there.

Again, I am sympathetic to the goals of this NZSR exercise 
but I am deeply troubled by the many false dichotomies, stereo-
types, misrepresentations and insular perspectives presented in 
the articles. We are not faced with a choice between (Western) 
science and sustainability. (Western) Science is not the cause 
of ‘spectacular environmental failures’. One might blame the 
users, the power brokers, whether economic or political, but 
not science. Reductionism is not narrow-mindedness and does 
not negate holistic understanding. Reductionism is a method-
ological approach to a world which is terribly complicated yet 
which often lends itself to 1st order analysis followed later by 2nd 
order corrections that might incorporate wider ideas, and so on. 
The huge accomplishments of physics are a dazzling testimony 
to this approach. Reductionism is just the start of the scientific 
process. But using it we have been able to deduce the properties 
of fundamental particles which are a billionth of a billionth of a 
metre in size and which we can never ever hope to see. Yet we 
understand their essential necessity, how they interact with each 
other and how their properties have determined the physical 
history of the entire universe from the first moments of the Big 
Bang 13.82 billion years ago. Indeed, we see the mathematical 
necessity of these entities, and often they have been predicted 
before their discovery. Again, and again, science offers a route 
from minute specifics to the grandest scales we can imagine. 
(Western) science is not narrow-minded.

Over my career I have had the good fortune of interacting 
with many of the leading physicists of our time, including many 
Nobelists. What is impressive is their common grasp of the 
bigger issues of life and our attendant moral responsibilities 
– these leaders of science are not narrow-minded. Scientific 
reductionism versus holistic indigenous understanding is a 
false dichotomy. 

Science offers the collective understanding of humankind 
compiled, curated and thoroughly sifted over two and a half 
millennia. It is the collective genius of the human mind. As 
Newton noted if I have seen further, it is by standing on the 
shoulders of giants. I feel it is not helpful then to set the limited 
scope of Mātauranga against the vast accomplishments of science 
in general – there can be no contest. All scientists, of whatever 
race, must be prepared to humbly recognise their own meagre 
contribution to what is a huge scientific enterprise – what David 
Deutsch called the beginning of infinity. But it is both helpful 
and necessary to share and respect each other’s knowledge in 
order to build our own local contribution to this endeavour. 
Knowledge, like all data, needs then to be sifted by the scientific 
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method and only then retained or discarded in order to build 
a robust veracity.

The (let us call it) Western separation of verity and veracity 
is the only secure means of establishing scientific knowledge. 
But it is only a methodological separation. The founding of the 
Royal Society did not mean that ‘scientific discovery became 
more important to society than religion’. The Royal Society in 
its founding Charter stated that the activities of the Society shall 
be devoted to the Glory of God the Creator, and the advantage of 
the human race. Einstein, the supreme icon of modern science, 
held a deeply spiritual view of the physical universe: 

 Everyone who is seriously involved in the pursuit of science 
becomes convinced that a spirit is manifest in the laws of the 
Universe – a spirit vastly superior to that of mankind, and 
one in the face of which we with our modest powers must feel 
humble…My religion consists of a humble admiration of this 
illimitable superior spirit who is revealed in the slight details 
we are able to perceive with our frail and feeble mind.

So the basis under which science is to be communicated to 
our diverse communities is not through our individual commu-
nity myths. Science does not need that. It has its own compel-
ling dynamic – its own imperative. Science speaks to everyone 
through the understanding it creates, through its sheer wonder, 
through the amazing technologies it dispenses and through the 
connection it demonstrates between the abstract human mind 
and the subtle structure of the universe. Best of all, science 
promotes itself through the passion of its agents – scientists. 
These are the ones who must be harnessed to achieve the goal 
of strengthening Māori engagement in science and scientific 
research, and they are very willing.

Jeff Tallon
Takapuna, Auckland

Dr Tallon is a Physicist working mainly in the field of superconductivity. 
The views expressed here are entirely his own and do not reflect the 
position of any institution he is associated with.

Abstract

Evolutionary origins of the SARS-CoV-2 sarbecovirus 
lineage responsible for the COVID-19 pandemic

Maciej F. Boni, Philippe Lemey, Xiaowei Jiang, Tommy Tsan-Yuk Lam, Blair W. Perry,  
Todd A. Castoe, Andrew Rambaut & David L. Robertson 

Nature Microbiology (2020) 
There are outstanding evolutionary questions on the recent emergence of human coronavirus  
SARS-CoV-2 including the role of reservoir species, the role of recombination and its time of divergence 
from animal viruses. We find that the sarbecoviruses – the viral subgenus containing SARS-CoV and  
SARS-CoV-2 – undergo frequent recombination and exhibit spatially structured genetic diversity on a reg- 
ional scale in China. SARS-CoV-2 itself is not a recombinant of any sarbecoviruses detected to date, and 
its receptor-binding motif, important for specificity to human ACE2 receptors, appears to be an ancestral 
trait shared with bat viruses and not one acquired recently via recombination. To employ phylogenetic 
dating methods, recombinant regions of a 68 genome sarbecovirus alignment were removed with three 
independent methods. Bayesian evolutionary rate and divergence date estimates were shown to be con-
sistent for these three approaches and for two different prior specifications of evolutionary rates based on  
HCoV-OC43 and MERS-CoV. Divergence dates between SARS-CoV-2 and the bat sarbecovirus reservoir 
were estimated as 1948 (95% highest posterior density (HPD): 1879–1999), 1969 (95% HPD: 1930–2000) 
and 1982 (95% HPD: 1948–2009), indicating that the lineage giving rise to SARS-CoV-2 has been circu-
lating unnoticed in bats for decades.
 

Boni, M.F., Lemey, P., Jiang, X. et al. Evolutionary origins of the SARS-CoV-2 sarbecovirus lineage responsible for 
the COVID-19 pandemic. Nat Microbiol (2020). https://doi.org/10.1038/s41564-020-0771-4  and https://rdcu.be/
b7nT0
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Book review

The Climate Dispossessed
Justice for the Pacific in Aotearoa?

By Teall Crossen

Reviewed by Craig Stevens*

Fridtjof Nansen, in just one event in an action-packed life, led an Arctic 
expedition in the late 1800s to prove that the sea ice moved in a consistent 
fashion enough to get to the North Pole.  The data from the expedition is 
proving invaluable in comparison with new data on the evolving nature of 
the polar region as our climate changes.  However, for Nansen more was to 
follow. The later phase of his life saw him awarded the Nobel Peace Prize 
for recognising the legal rights of the people dispossessed by war.  The 
so-called Nansen Passport provided people rendered stateless a means 
of legal identity and enabled travel.

The themes of our changing climate, dispossession and the rights of 
people come together in Teal Crossen’s The Climate Dispossessed: Justice 
for the Pacific in Aotearoa?  The book is built around seven chapters that 
take us from fundamental needs for a healthy society through to the legal 
realities of giving rights to entire Pacific nations as their homes succumb 
to rising seas not of their making.  In addition, the Aotearoa New Zealand 
perspective requires consideration from a Treaty of Waitangi standpoint 
and argues that there is much ground to be recovered.

The author is an environmental lawyer and Green Party politician.  Bringing 
out a non-fiction book on something other than epidemiology during a 

pandemic is a tough path.  However, as acknowledged by many, climate 
change and global heating have not gone away. In fact, taking a positive view,  
Covid-19 has provided examples of how communities can cooperate.  Also, 
it has provided unplanned empirical data on how lockdown influences 
waste, what happens when entire countries dramatically reduce travel, 
and societal tolerance for cooperation.

*Associate Professor Craig Stevens holds a joint position in Physics at the University of Auckland and NIWA.

Teall Crossen is an environmental lawyer. She has worked with Pacific countries at the  
climate change negotiations and has advised Forest and Bird and Greenpeace International. 
Teall currently works for the New Zealand Department of Conservation. She holds a BRS 
(Lincoln University), LLB (University of Canterbury) and LLM (University of Calgary). Teall 
stood as a candidate for the Green Party in the 2017 general election and has been selected 
to stand again in 2020.
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As with many books in BWB Texts series, the compact scale promotes a clarity and focus as there’s not much space to muck 
around.  Each chapter starts with an equally compact title and ends with a clear concluding statement. It demonstrates how 
heterogeneous the region is and each chapter provides a mix of good and bad news. The overarching conclusion brings together 
the themes of the book and provides some clear steps to take as our changing climate renders iconic island cultures and nations 
unworkable.  In keeping with the accelerating nature of the problem a lot of the activity and details are very recent giving the 
book a sense of immediacy.  With the deluge of information on our changing climate, this human-focused perspective, through 
the lens of legal rights, makes for a thought-provoking and valuable read.

Print publication: Mar 2020
Ebook publication: Mar 2020
Pages: 160
RRP: $14.99
ISBN: 9781988587233
DOI: 10.7810/9781988587233

Publisher: Bridget Williams Books, Wellington
 

Book notice

Communicating Science: A Global Perspective 
A new book ‘Communicating Science. A global perspective’ was released on Monday 14 September, which was coincidentally 
during Māori Language Week. 

It is a huge book of 996 pages, documenting the global emergence of modern science communication in 40 chapters, with 108 
authors, and covering 39 countries. It is the first study describing how science communication has developed around the world 
and covers all regions and all cultures, including nations across Europe, Asia and the Americas, and emerging economies like 
Russia, Jamaica, Estonia, Iran and Pakistan. 

One of the first chapters, entitled ‘Participatory science and bicultural knowledge communication’ is on Aotearoa New Zealand. 
This chapter was written by Jean Fleming (Centre for Science Communication, The University of Otago), Nancy Longnecker (Centre 
for Science Communication, The University of Otago), Rhian Salmon (Centre for Science in Society, Victoria University of Welling-
ton and Te Pūnaha Matatini) and Daniel Hikuroa (University of Auckland, Te Pūnaha Matatini and Ngā Pae o te Māramatanga). 

The last twenty years has seen a steady increase in the collaboration of mātauranga Māori with western science, at a time of 
heightened environmental issues. Māori researchers have pushed to widen the perspectives of the scientific community, using 
dialogue initially, but increasingly by engaging communities with mātauranga. Māori have taken science communication in 
Aotearoa New Zealand in new directions, with an increasing emphasis on inherent values of the science being communicated. 
Coincident with those efforts has been an increase in the use of Māori language in scientific endeavour, including abstracts in 
Māori. A recent rise in education, jobs and funding opportunities in science communication in Aotearoa has also led to a sub-
stantial increase in the number and diversity of science engagement initiatives and participatory science programmes, a good 
proportion concerning environmental protection and restoration. As a result, Aotearoa’s communities are engaging more with 
science, hopefully resulting in more science-literate publics and a more public-literate and bicultural science community. 

Author Jean Fleming says ‘The Aotearoa New Zealand chapter stands out in this important book, highlighting two areas where 
our scientists now listen to and accept the views and data of others more and more. I am delighted that this chapter is being 
launched during Te Wiki o te Reo Māori’. 

‘ C o m m u n i c a t i n g  S c i e n c e .  A  G l o b a l  Pe rs p e c t i v e ”  i s  ava i l a b l e  fo r  f re e  d o w n l o a d  a t  A N U  P re s s :  
 https://press.anu.edu.au/publications/communicating-science. 
Hard copies will be printed on demand. 
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Public statement, 9 April 2020

A role for science and scientists in economic 
stimulus
The thoughts of the New Zealand Association of Scientists’ Council are with all affected by the Covid-19 
pandemic, and measures being taken to control its spread. We extend heartfelt thanks to all those 
involved in the response, and commend the Government’s leadership in the application of science 
and communication. We are cautiously optimistic that the lockdown and other responses have been 
effective, allowing for some of our focus to move toward maintaining and restoring our economy and 
overall wellbeing.

Since 2009, academic and political consensus has grown for rapid and more significant stimulus responses 
to crises, and the current crisis demands an unprecedented response by appearing both larger and 
sharper than the Global Financial Crisis (GFC). We advocate strongly that now is the time to consider 
targeting investment in research and technology that can punch above its weight in economic stimulus 
funding packages.

The first step is to ask, how much? The development of 2009 legislation documents the United States’ 
use of research and technology funding as economic stimulus in response to the GFC. Research and 
technology received 2% of the $785 billion economic recovery package, a proportion that happens to 
coincide with the New Zealand’s Government’s goal to lift research and development to 2% of GDP.

Perhaps 2% of stimulus could be a minimum target, while damage averted or benefits achieved should 
also be considered. Top criteria for response packages include being ready to go, priming the economy, 
and repairing, maintaining or building capability for future needs.

Research funders and institutions already have a long list of fundable projects that have just missed 
being in the top 10% of proposals typically funded. In 2009, the main approach in the US was to fund 
such proposals, many of which had laudable outcomes. The approach was criticised for being slow to 
spend, and adequate consideration of who it funded being only in the trickle of funds allocated to basic 
research.

New Zealand’s researchers face a unique threat due to globally low levels of institutional funding, since 
the formation of a highly contestable funding system in the 1990s that originally supported Crown Re-
search Institutes (CRIs) and later expanded to include all institutions. We are hearing of freezes to hiring, 
capex and operating budgets, and of concerns fixed timeframes or budgets for post-graduate students 
and funded projects will not easily stretch to accommodate the expected level of disruption.

As the crisis snowballs into tangles of contract accountability and wider challenges felt through the fi-
nancial fragility of our institutions, we can avert years of lost contributions to knowledge and innovation 
propelling our society forward by supporting at-risk projects and the generation of researchers who are 
now finishing degrees, or on fixed-term and entry-level contracts. Doing so is crucial given the profound 
gender and Māori/Pacifika equity issues documented in the research system, that are primed to worsen 
dramatically in fragile institutions under crisis.
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We therefore suggest, in line with a comprehensive 2010 review, that the best means to provide and spend 
additional funding is through existing institutional funding measures to CRIs and universities. Recent reviews 
of both mechanisms (SSIF and PBRF) are nearly complete, and should allow funding to be tied to strate-
gic capability and wellbeing goals. These could subsequently be reported as indicators by the institutions, 
which are more capable of prioritising and acting quickly in their areas of operation than funding agencies.

Given the scale and timing of disruption, additional support to existing contestable project contracts may 
be preferable to funding additional new contracts that begin months or years down the track. However, 
support for people and career development also needs to be a key element of our response. The simplest 
and most cost-effective new scheme would be large-scale national funding of post-doctoral fellowships, at 
a time when both stable pathways through early careers, and the opportunities to travel internationally for 
such positions, are likely to be more constrained than ever.

The coronavirus crisis has brought the commitment of science to solving problems of wellbeing and 
technology to the front of national attention. In the face of unprecedented disruption of the economy and 
institutions, an economic stimulus response can choose to support and inspire a generation of scientists 
to work on the greatest problems we face, including health, climate, water, food, and keeping our unique 
sources of economic productivity competitive in a changing world.

Contact:  Professor Troy Baisden (President NZAS)     
president@scientists.org.nz
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Public statement, 8 September 2020

Responding to New Zealand’s early career 
researcher crisis during the pandemic
The New Zealand Association of Scientists Council finds that analysis and evidence point to significant 
problems with early career paths in the science, research and innovation sector. Early in the pandemic, 
we spelled out how these early career researcher (ECR) issues would be exacerbated by travel restric-
tions and institutional budget cuts and might be mitigated1. Paths to solutions are now clearer and must 
be chosen.

This issue matters because a nation’s success in science, research and innovation results in no small 
part from the drive, energy and ideas of early career researchers. Our early career paths must perform 
better to provide a workforce that keeps our industries and particularly our start-up innovation sector 
competitive in the transformations expected post-pandemic. Except for a few elite Rutherford post-doc-
toral fellows appointed on academic tracks each year, we have no systematic funding or measures of 
early career numbers or career path progression. Our 3-year PhDs are short by international standards, 
and often lack intersection with industry and the independence and leadership development needed to 
bridge into successful careers leading our sectors.

The evidence for a very serious problem is high uncertainty in our national ability to even define how our 
early career research pathways are disrupted by the pandemic. In our recent panel2, all political parties 
acknowledged serious issues but lacked clear solutions. We need to create a functioning system largely 
from scratch, following the best international examples. 

What we know now includes: 
• New Zealand’s treatment of ‘post-docs’ is unusual internationally: we lack both the expected number 

of centrally funded fellowships, and a willingness to reduce institutional overheads to make post-docs 
cost-competitive with PhD students in new grants and projects.

• No functional postdoctoral programme has existed since the old FRST post-doctoral scheme was 
eliminated3. 

• The “New and Emerging Researcher” category and incentive in PBRF showed a negligible effect 
suggesting a more systemic problem.

• With no post-doctoral fellowship scheme, limited institutional career tracking schemes, and no 
functioning NZRIS, we lack a national system for tracking the career pipeline, or assessing impacts 
of a shock such as the pandemic on the availability of a future workforce in science, research and 
innovation. In short, we lack our own national evidence framework and are forced to combine over-
seas data with a growing basis for concern. 

• This lack of functional early career paths has exacerbated a serious diversity problem in academia, 
including gender disparity, under-representation of Māori and Pacifica in academia, and no progress 
in Māori or Pacifica representation in science over 12 years.

• There are significant impacts of the pandemic on the scientific workforce’s productivity internationally, 
that vary substantially with gender. 

• Our institutions depend strongly on appointments from overseas during early career stages.
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We specifically highlight the following risks of a business-as-usual strategy:
• We risk having a missing cohort in our science system in a decade’s time. This will impact on the 

training and mentoring of future generations of researchers.
• The loss is not just for academia and research institutes, but perhaps more from industry, innovative 

start-ups and environmental governance sectors.
• We already misunderstand the role played by post-doctoral researchers - it is not just their careers 

that are at stake. It is their value to the wider research system. The well-trained, focused, energetic 
researcher unencumbered by administration and wider duties is initially at the centre of vibrant, 
productive research teams. With their skills and networks from early career roles, we expect many 
to be engaged in dynamic careers in and beyond academia, that are essential to industry, innovation 
and government.

• We risk further failure on Treaty obligations right when we have begun to understand the value of 
Māori and Pacifica representation in science, including science roles in government and industry.

To have a strong, resilient economy and society across the next twenty years, we strongly recommend:
• A system is needed to track early career paths from the entry to higher degrees (PhDs) through early 

career positions, in academia, research organisations, industry and government. Due to the length 
of New Zealand PhDs being shorter (three years) than most international counterparts, functional 
post-doctoral roles are likely to be critical in establishing future leaders and we need to know the 
pipeline is performing well and preserving diversity to provide a future workforce, including for the 
industry-driven innovation sector.

• Two good alternatives for funding early career positions as a response to Covid-19 are:
1. Restore a fellowship scheme resembling the discontinued FRST postdoctoral fellowships at a 

level of at least 50 new positions per year, and with mechanisms to improve links with industry 
and government, and paths into permanent positions.

2. Fund research institutions to support at least 50 new early career path positions each year that 
improve the future workforce available for academic research, industry, and government, and 
report on the development of these paths.

• Evaluate the total cost of a solution – likely to be a very small fraction of total science funding.
• Compare to successful national systems, including but not limited to small advanced economies, 

to identify successful strategies delivering a well-trained workforce to academic research, industry 
and government.

• Consider and continue to evaluate the appropriate institutional overheads or fellowship/incentive 
schemes (such as the PBRF multiplier) to ensure that post-doctoral roles are not out-competed by 
overtraining more doctoral students.

We conclude by suggesting that the best combinations of these recommendations will be flexible to 
the need for rapid changes in the workforce in coming years, providing stable income for well-trained 
researchers, and able to provide sound statistics to manage the role of PhDs and post-docs in the 
research and innovation system.

Endnotes
1 https://scientists.org.nz/resources/Documents/PressReleases/NZAS-Statement-ScienceAsStimulus.pdf
2 https://scientists.org.nz/news/9210641
3 We note its elimination resulted from an error in analysis uncovered through OIA, leading to the incorrect con-
clusion it was not needed to maintain early career pipelines.

Contact:  Professor Troy Baisden (President NZAS)     
president@scientists.org.nz



WELCOME TO THE

INTERNATIONAL INDIGENOUS RESEARCH CONFERENCE
Ngā Pae o te Māramatanga and the International Indigenous Research Conference 

2020 (IIRC20) Committee is proud to announce that we will be hosting a

3-day online international conference

Wednesday 18 November to Friday 20 November (NZ Time)

These three days will be devoted entirely to an online ‘Gathering of Indigenous 
Minds’ and the IIRC20 online environment will enable us to reach nationally and inter-
nationally and to continue to share and engage during these times of global restrictions.

The 2020 conference will enable Indigenous researchers and scholars to share their 
research via pre-recorded presentations, but with the added feature of ‘live’ interactive 
online parallel discussion sessions. Come prepared, be engaged and be ready to  
gather online with other Indigenous minds. 

NEW THEME ANNOUNCEMENT - IIRC20 will feature and introduce a new theme 
dedicated to discussing Covid-19 from an Indigenous perspective.

IIRC20 Online Earlybird Registration closes 12 October 2020

Online Attendee - Earlybird $150.00NZD     Student Earlybird $100.00NZD

For general enquiries please contact us on: info@maramatanga.ac.nz.
If you registered to attend IIRC20 in person and are seeking a refund, we are still committed to of-
fer you this option, please contact Ashley to assist with your refund on: iirc20@auckland.ac.nz.

We thank you all for remaining patient and understanding, we value the connectedness and col-
lective power of working together and supporting each other. We promise to keep you updated 
and informed on IIRC20 as we release more exciting options we have re-imagined for this event 
going forward.

To stay up to date and for any concerns about Covid19 in New Zealand – please visit:
New Zealand Government: https://covid19.govt.nz/
Ministry of Health: https://www.health.govt.nz/our-work/diseases-and-conditions/covid-19-novel-coronavirus
Te Rōpū Whakakaupapa Urutā, National Māori Pandemic Group: https://www.uruta.maori.nz/

He waka eke noa, kia haumaru te noho - We’re all in this together, stay safe



Full membership $70
Joint family membership $80
Retired/associates/unwaged $45
Undergraduate/postgraduate students $20
Corporate membership $150
   (receive 2 copies of NZ Science Review)




