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Our society does not face one single problem, 
it faces many interconnected ones. The eco-
logical effects of the rise of the world’s tem-
perature  are  a  threat  to  our  way  of  life. 
Monocropping  allows  efficient  industrial 
agricultural production, but it is ecologically 
unstable. Global interdependence provides us 
with many luxuries, yet it ties us all together 
for success or failure. Fossil fuels have under-
written the most complex society in human 
history,  but  they  are  a  finite  resource  for 
whose end we have not planned. 

The  COVID-19  pandemic  has  laid  this 
interconnection  bare.  Early  on,  the 
dependence  of  the  world  on  shuttered 
Chinese  factories  was  felt  before  the  virus 
reached Europe and North  America.  During 
lockdowns,  stories  of  resurgent  wildlife 
reclaiming public spaces were common. The 
boom and bust of agricultural  products and 
food supplies were obvious to everyone.  We 

saw the glut  of  oil  and gas  reserves due to 
reduction  in  transportation.  And,  most 
obviously,  societal  problems—wealth  and 
income  inequality,  racial  disparities, 
unaffordable  housing,  food  deserts,  and 
leadership instability—were made even more 
obvious.

Stable systems are adaptable systems, and to 
adapt,  new  information  must  be 
incorporated.  Just  because  our  way  of  life 
before  the  pandemic  was  working  (more  or 
less)  does  not  mean  it  was  perfect.  If  we 
refuse to recognize the problems we face, new 
information is ignored and adaptation cannot 
take  place.  In  ancient  societies,  the 
population  and  leadership  must  have  been 
aware  of  their  impending  collapse  at  some 
point,  but it  was too late to reorganize and 
sustain  their  way  of  life.  Ignoring  existing 
weaknesses within our system guarantees our 
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collapse.  Hubris  causes  people  to  ignore 
evidence and prevents proactive adaptation.

Hubris  is  excessive  pride  or arrogance.  The 
hubris  of  any  society  will  prove  to  be  its 
downfall. Today, many believe that life will go 
on  much  as  it  has  for  the  past  fifty  years: 
prosperity,  rapidly  developing  technology, 
and improved quality of  life.  Politicians are 
proud to say that America, for example, will 
endure  forever.  Egyptian  pharaohs  said  the 
same thing about their valley kingdom, as did 
the  ancient  Maya  about  their  rain  forest 
cities. The Romans felt invincible within their 
empire. Simply saying that things will remain 
the same or improve, just because they have 
for the last few generations is hubris. COVID-
19 has shown us just how unstable our society 
has  become:  the  response  to  the  pandemic 
has precipitated the largest drop in US GDP 
history, the biggest surge in unemployment, 
and other negative social measures.

As information technology has exploded over 
the  last  few  decades,  we  have  gotten  the 
impression that we are better informed about 
history,  the  environment,  our  economic 
systems, and medicine than any society in the 
past—this  is  also  hubris.  Consider  that  the 
ancient  Egyptians  had  excellent  historical 
records  chronicling  the  rise  and  fall  of 
previous  periods  of  prosperity,  as  did  the 
Chinese.  All  societies  have  a  sophisticated 
understanding  of  their  environments  and 

how to exploit1 them efficiently, at least in the 
short  term.  We cannot  discount  “primitive” 
understandings  of  environmental  and 
scientific  phenomenon,  either.  Even  though 
the  Egyptians  believed  their  annual  flood 
emanated from a cave beneath the island of 
Elephantine,  it  does  not  undermine  their 
sophisticated  use  of  that  floodwater  to 
produce  an  agricultural  surplus. 
Furthermore,  what  we  understand  to  be 
scientifically true  today will  be  upended  by 
new data. In 3020, if history is any guide, our 
current  understanding  of  medicine, 
astronomy,  and  science  will  be  radically 
different.  Systems and  evidence  that  we  do 
not  yet  understand  must  be  affecting  our 
lives, and future generations will think that 
our incomplete knowledge is just as quaint as 
the ancient Egyptians’ worldview seems to us.

Change  is  fundamental  to  human  societies. 
We cannot take the current state of things as 
a constant. No society in history has marched 
towards greater complexity forever. Wishing 
things  would  stay the  same or as  we  think 
they should be, is not enough. The world and 
environment  are  changing  and  always  have 
been. Societies that survive are the ones that 
preemptively  adapt  to  threats.  It  is  when 
people refuse to admit that they must change 
that a society will collapse.

1 In anthropology, when discussing resources the 
term “exploit” does not have a negative 
connotation.
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It seems as if we have decided that we want 
our  lives  to  continue  as  they  had  before 
COVID-19, even though we are faced with the 
clear  fact  that  this  is  not  possible.  This  is 
understandable  but  maladative.  One  mental 
change  we  could  adopt  would  be  to  accept 
that we’re “losing” a year of our lives. Imagine 
we’re  all  taking  a  loss  for  the  year.  Then, 
anything we can accomplish during this time 
is  a bonus on top of the baseline loss.  This 
might  help  us  reframe  the  situation.  For 
example, the goal of having children to head 
back to schools is fine, but not accepting new 
information and sending thousands of young 
disease-spreaders into the same concentrated 
location  will  lead  to  greater  spread,  as  the 
camps  that  opened  this  summer 
demonstrate.2 Refusing to accept the reality 
of a situation has lead to the exacerbation of 
problems throughout history and prehistory.

Resilience and Stability

One way to think of the effects of unforeseen 
catastrophes  is  by examining resilience and 
stability. Scholars interested in the interplay 
of  society  and  ecology—and  in  our  case  a 
pandemic—have  articulated  an  important 
difference between these two properties:

Resilience  determines  the  persistence 
of relationships within a system and is 
a  measure  of  the  ability  of  these 

2 For a digital version with working links, visit 
https://lowtechinstitute.org/whitepapers.

systems  to  absorb  changes  of  state 
variables,  driving  variables,  and 
parameters  and  still  persist  .  .  . 
Stability,  on  the  other  hand,  is  the 
ability  of  a  system  to  return  to  an 
equilibrium  state  after  a  temporary 
disturbance.  The  more  rapidly  it 
returns, and with the least fluctuation, 
the more stable it is.   –  Holling 1973:17     

https://lowtechinstitute.org/whitepapers
https://www.cdc.gov/mmwr/volumes/69/wr/mm6931e1.htm
https://www.cdc.gov/mmwr/volumes/69/wr/mm6931e1.htm
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Ecosystems,  populations,  and  societies  exist 
on a continuum, shown in the figure. In the 
long term, a stable and resilient system might 
be severely affected by a drought, famine, and 
disease but would be able to recover quickly. 
An unstable and non-resilient system would 
collapse  under  the  same stresses.  A society 
with high resilience but low stability are able 
to  persist  but  their  social  organization  and 
way  of  life  are  constantly  in  flux.  Other 
societies have high stability but low resilience 
and  are  calcified,  or  “set  in  its  ways.”  The 
ancient  Maya,  Egyptians,  Romans,  and 
Mesopotamians fall into this latter category, 
as they were unable to absorb the changes of 
the  world  around  them  and  adapt 
accordingly. They overemphasized stability at 
the expense of resilience. 

Resilience  and  stability  function  slightly 
differently  on  the  short  term.  Resilience 
means a society can keep its major systems 
functioning  smoothly  and  life  is  relatively 
“normal”  in  the  face  of  adverse  conditions. 
Stability is  when a  society can bounce back 
from  disruption  and  return  to  its  previous 
state quickly.

We can  see  different  levels  of  stability  and 
resilience  in  the  response  to  COVID-19.  In 
China  once  the  disease  was  accepted  as  a 
reality  by the  government,  what  were  then 
seen as “draconian” measures were taken to 
shut down affected regions. This was a major 

disruption in day-to-day life (low resilience) 
but once the danger cleared and contact-and-
trace protocols were put in place, it appears 
(from  my  limited  vantage  point)  that  life 
returned  to  some  type  of  normal  (high 
stability). In Europe, they saw it coming and 
made  early  changes  to  adapt. 
Notwithstanding the Italian and Spanish hot 
spots, Europe also showed low resilience, in 
that  their  lives  were  severely  affected  by a 
lockdown  for  two  months,  but  now  the 
continent is returning to some normalcy with 
schools  and  workplaces  opening  back  up, 
another example of stability.

The  US  is  a  global  outlier  in  response  to 
COVID-19.  In this  rubric,  the US has shown 
more resilience in the face of the pandemic. 
By refusing to shut down and/or opening up 
as quickly as possible, the US has attempted 
to  keep  its  systems  functioning  as  normal 
during  a  difficult  time.  If  we  were  able  to 
successfully do this, it would show incredible 
levels of resilience. Unfortunately, this is not 
the case, and it seems that everywhere that 
has tried to carry on “life as usual” has caused 
worse  outcomes.  This  means  that  our 
resilience is poor. This failure of resilience is 
likely to wreak havoc on our ability to return 
to normal later on, that is, it will contribute 
to poor stability. 

Ecosystems,  societies,  and  even  individuals 
can  be  seen  as  going  through a  boom-and-
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bust  cycle:  a  young  society,  for  example, 
starts  with  little  but  quickly  exploits  its 
surroundings to  create a  larger community, 
which  it  is  unable  to  sustain  and  leads  to 
collapse  (or  a  “release”)  and  reorganization 
into a new society that starts the cycle anew 
(Holling  2001:394).  Resilience  theory  is 
another lens, or point of view, through which 
we can examine the rise and fall  of  ancient 
societies3 in  the  long  term  and  individual 
shocks to social systems in the short term. I 
think it  is  especially useful  to gauge how a 
society  deals  with  unexpected  (and  often 
uncontrollable) catastrophes.

Anthropogenic Disasters

We are now shifting gears from the ways in 
which we can look at our current situation to 
our  response  to  human-caused  disasters. 
Although I am not promoting any particular 
religion or belief system here, I would like to 
rely  upon  the  four  horsemen  of  the 
apocalypse to carry us through this section. 
Disease, War, Famine, and Death are thought 

3 Resilience theory has a wide following of 
ecological and social scientists. Gunderson and 
Holling’s (2001) Panarchy: Understanding 
Transformations in Human and Natural Systems 
(also www.resalliance.org) provide an 
introduction. Indeed, this book could be recast 
from a resilience-theory point of view quite easily, 
and reading some of this background might give 
the interested reader a deeper insight into the 
interconnectedness of the systems I have only 
been able to treat on a superficial level.

to  ride  white,  red,  black,  and  pale  horses, 
respectively.  For  our  purposes,  we  will  add 
environmental  degradation,  or  Blight,  who 
will be riding a green horse (what else?). It is 
true that these disasters can be made worse 
by  natural  processes,  but  the  underlying 
cause  is  still  humankind.  As  with  the 
preceding  list,  this  cavalcade  of  calamity is 
incomplete. Some of the categories might be 
combined or broken in two, but the content 
would  remain  the  same.  Let’s  attack  these 
topics  in  order  from  most  to  least 
preventable, in my subjective opinion.

https://commons.wikimedia.org/wiki/File:Albrecht_D%C3%BCrer,_The_Four_Horsemen,_probably_c._1496-1498,_NGA_57123.jpg
http://www.resalliance.org/
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“Conflict”  is  a  rather  broad  term 
encompassing  small-scale  interpersonal 
violence and global  warfare in eight letters. 
Many will take issue with the fact that I am 
starting with conflict as the most preventable 
human-caused  disaster,  but  I  am convinced 
that the excuses used to foment violence are 
just  that,  excuses.  I  cannot  decide  whether 
humans  inherently  favor  war  or  peace,  are 
bad or good, or are selfish or altruistic, but it 
does not  matter for our current discussion: 
war, conflict, and violence exist whether it is 
nurture or nature that causes it. I do want to 
point out, though, that even though a fight-
or-flight response is in our DNA, our learned 
behavior should  be  able  to  overcome it:  we 
already regulate innate drives  for food,  sex, 
and  comfort  by  learning  socially  accepted 
behaviors. What is most germane to our study 

are  the  origins,  reasons,  and  solutions  for 
conflict in the ancient (and modern) world.

It would be naïve and reductive to say that we 
could  simply stop  conflict  if  all  imbalances 
were  eliminated:  evolution  dictates  that 
variation  is  found  within  every  biological 
population  and  since  we  have  become 
sedentary, nearly every society has stratified 
itself. Some have even argued that warfare is 
why people joined into chiefdom- and state-
level  societies  (e.g.,  Carneiro  1990).  Before 
sedentism,  removing  oneself  from potential 
conflict by leaving one band to form another 
was a possibility, but once we became tied to 
particular  plots  of  land  and  infrastructure, 
we were loath to leave them behind. Thus the 
only  practical  way  to  stop  conflict  before 
violence  breaks  out  is  a  socially  enforced 
redress  system.  This  can  range  from  the 
shunning practiced by Amish communities to 
courts  of  law  developed  by  state-level 
societies. Over millions of years we evolved in 
small,  kin-based communities  and today we 
may have trouble handling social interaction 
with thousands of people, let alone the nearly 
eight billion and counting. We are still fairly 
good at handling small-scale disagreements, 
but once it moves beyond our neighborhood, 
city, or region, we have trouble empathizing 
with  people  we  have  never  met  who  have 
different points of view from us, and this is 
why warfare often accompanies colonialism. 
The global community is still trying to work 

https://commons.wikimedia.org/wiki/File:BritLibAddMS35166ApocalypseUnkFolio2SealRedHorse.jpg
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out an effective redress system. We continue 
to see violence within and between nations. 
Even  after  the  1945  establishment  of  the 
United Nations, whose primary purpose is to 
redress  problems  before  they  lead  to 
violence,4 we have seen over a dozen declared 
wars.5 From the 1500s to 1900s,  the average 
person’s  likelihood  of  dying  of  large-scale 
violence  has  grown  from  56  out  of  every 
100,000,  to  1157  in  the  1900s  (but  death  by 
disease  and  other  factors  went  down 
considerably over this time).6

4 See the United Nations Charter, Chapter I, Article 1 
(http://www.un.org/en/documents/charter/chapte
r1.shtml).

5 The proposed Polynational War Memorial 
(http://www.war-memorial.net/) has a 
comprehensive list of conflicts since 1900.
6This is an approximate calculation, yet the 20-
fold increase in deaths per 100,000 people must 
be reflecting the more efficient means by which 
we can put people in harms way as technology 
improves.

Century Births Deaths by Large- Per 100,000
                                                                                       Scale Violence                                  Deaths                  
1500s 2.840 billion 1.6 million 56
1600s 3.006 billion 6.1 million 203
1700s 3.609 billion 7.0 million 194
1800s 4.923 billion 19.4 million 394
1900s 9.483 billion 109.7 million 1157

Others, though, (e.g., LeBlanc 2003) would ascribe 
a higher death rate to hunger-gatherer societies, 
up to a quarter of all adult males (12,500 per 
100,000), but with a small population, a single 
death creates a higher rate. The global homicide 
rate in 2012 was 6.2 per 100,000 (UN 2013). In 
Medieval Europe, the rates were as high as 110 per 

We are lucky that COVID-19 has not flared up 
during a global conflict.  Unlike the  1918 flu, 
which was spread by the movement of troops 
during World War I, we are not dealing with a 
worldwide  crisis  seen  as  more  urgent  than 
the  pandemic.  As  we’re  seeing  with 
hurricanes  and  other  localized  disasters, 
more pressing problems can cause us to drop 
our vigilance against spreading the infection 
wider.

I doubt a real solution for large-scale conflict 
will  be  found,  because  people  are  not 
mentally equipped to empathize with billions 
of other people whom they do not know and 
who live in ways that are considered taboo in 
their  own  society.  Overcoming  millions  of 
years of hunter-gatherer band-level cognitive 
evolution  in  a  few hundred  years  of  global 
interconnectedness  is  unlikely.  If  a  simple 
solution  existed,  it  would  have  been 
developed already; the scale of this challenge 
requires  a  complex  answer.  Peaceful 
communities  in  large-scale  societies  often 
stem  from  a  conscious  decision  to  avoid 
physical  conflict:  Buddhists,  Jains,  pacifists, 
Quakers, Shakers, and others. Although made 
up  of  individuals  who  do  not  all  conform 
perfectly to  the organizations’  tenets,  these 
groups may be worth looking to for strategies 
to endow a broader swath of humanity with 
the  anti-conflict  mentality.  Whether  it  is 

100,000 (this figure is disputed, others cite 4 per 
100,000; summarized in Eisner 2003).

http://www.war-memorial.net/
http://www.un.org/en/documents/charter/chapter1.shtml
http://www.un.org/en/documents/charter/chapter1.shtml
https://en.wikipedia.org/wiki/Spanish_flu
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from  a  religious  or  philosophical  point  of 
view,  the individual  choice  to avoid  conflict 
must  be  universal  to  bring  on  the  clichéd 
outbreak of “world peace.” If even 99 out of 
100  communities  agree  to  resolve  their 
differences without physical conflict, the one 

The Black Horse: Famine

Food shortages and hunger are common in all 
scales  of society (hunters  and gatherers  are 
often  hungriest  during  the  late-winter 
months while the poor in state-level societies 
lack food security year round),  but shortage 
does  not  become  a  famine  until  enough 
people die from starvation that the mortality 
rate rises.7 This is a loose definition, and the 

7 I am using definitions and information about the 
mechanics of famines from Garnsey’s (1988) 
Famine and Food Supply in the Graeco-Roman 
World: Responses to Risk and Crisis, and an article 
by William Torry (1984).

transition  from  shortage  to  famine  is  an 
indistinct point along a continuum. Modern 
governments  define  specific  criteria  that 
constitute  “famine,”  which  is  when  central 
authorities are expected to step in to alleviate 
what has become an emergency.

Today’s  hunger,  however,  is  due  not  to 
ecological  disasters  but  the  inequitable 
distribution  of  food.  This  has  become 
exceedingly clear during the COVID-19 crisis. 
The long lines and strain on the food pantry 
system  demonstrates  the  precariousness  of 
domestic  food  supplies.  The  glut  of  dairy 
causing  thousands  of  pounds  of  milk  to  be 
thrown  away,  the  thousands  of  slaughtered 
hogs, and the  difficulty finding fieldworkers 
to pick produce, demonstrate weaknesses in 
our supply chain. While we may have adapted 
now  by  the  end  of  the  summer,  the 
underlying,  systemic  weaknesses  were  not 
addressed.  (See  general  article  from  Time 
here and the New York Times here.)

In  state-level  societies,  more  people  live  in 
cities  and  earn  their  sustenance  by trading 
their  skills  for  food.  When  the  production, 
trade, and distribution of food is taken out of 
the  hands  of  a  large  segment  of  the 
population  and  given  over  to  the  market, 
government, or other entity, food security is 
no  longer  an  individual  problem  but  a 
systemic  one.  As  the  Irish  Potato  Famine 
illustrated,  even  in  times  of  surplus 

https://commons.wikimedia.org/wiki/File:Dieu_en_majest%C3%A9.jpg
https://www.nytimes.com/2020/04/13/business/coronavirus-food-supply.html
https://time.com/5864803/oxfam-hunger-covid-19/
https://www.inquirer.com/news/pa-farmers-coronavirus-labor-food-supply-20200419.html
https://www.inquirer.com/news/pa-farmers-coronavirus-labor-food-supply-20200419.html
https://www.washingtonpost.com/business/2020/04/28/meat-industry-supply-chain-faq/
https://www.washingtonpost.com/business/2020/04/28/meat-industry-supply-chain-faq/
https://www.miamiherald.com/news/coronavirus/article242065116.html
https://www.miamiherald.com/news/coronavirus/article242065116.html
https://www.miamiherald.com/news/coronavirus/article242065116.html
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production,  a  central  authority  can  create 
famine conditions through mismanagement. 
To hear a fuller discussion,  have a listen to 
Low  Tech  Podcast,  episode  no.  9  –  Food 
Distribution.

The Green Horse: Blight

Here  I  am  taking  liberties  with  the  term 
blight,  as  I  am  referring  to  anthropogenic 
environmental  degradation,  pollution,  and 
infrastructure  failures.  Originally  the  term 
described diseases that wither plants, but it 
now has a wider meaning that includes areas 
that  are  dilapidated  or  destroyed.  Although 
blight  often  accompanies  natural  disasters, 
such as droughts and fire, we are looking at 
problems whose root cause is human activity. 
They  all  involve  our  failures  to  prevent  a 
natural  system  from  breaking  down  or  the 
degradation of that system to the point where 
it no longer supports life.

In one sense, the pandemic may limit a few of 
the  major  causes  of  global  warming: 
transportation and production. On the other 
hand,  by  worrying  about  whether  or  not  a 
friend, loved one, or yourself is about to die 
of  a  serious  illness  tends  to  blot  out  the 
importance  of  the  existential  —  but  slow-
moving  —  threat  of  climate  change.  The 
current pandemic has been used as an excuse 
to ignore or — in many cases — exacerbate 
the  mess  we’re  in.  The  UN  reports on 
environmental regulations being rolled back 

with COVID-19 as political  and media cover. 
This  can  even  come  full  circle,  as  worse 
environments can contribute to worse health 
outcomes.

Our  hunter-gatherer  ancestors  are  often 
romanticized  as  “living  in  balance  with 
nature,”  but  wherever  they  lived,  they 
contributed  to  environmental  degradation: 
human  waste,  deforestation,  over-hunting, 
over-gathering, and so on. The difference is 
the  size  of  their  population.  The  local 
environment  could  easily  recover  from  the 
worst a dozen nomads could dish out in the 
short  time  they  occupied  any  camp.  The 
reason they lived in balance with nature was 
because  of  their  small  numbers  and  light 
ecological  footprint.  The  primary  inorganic 
materials  they  used  were  stones  and 
sometimes  metal.  The  latter  led  to  the 
production  of  the  first  concentrated 
pollutants,  such  as  lead.  Early  cities  were 
disgusting  because  our  ancestors  had 
problems dealing with their waste products. 
We may think our “shit don’t stink,” because 
we no longer have excrement flowing down 
the middle  of  our streets,  but  we have just 
gotten better at moving all of our pollution, 
not just human waste,8 out of sight and mind. 
Our  ever  denser,  larger,  and  more 
consumptive  sedentary  society  produces 

8 It is really only “waste” in urban and industrial 
environments; in small-scale agriculture, it is 
fertilizer.

https://www.wbur.org/onpoint/2020/07/01/environmental-regulations-under-attack-health
https://www.wbur.org/onpoint/2020/07/01/environmental-regulations-under-attack-health
https://www.wbur.org/onpoint/2020/07/01/environmental-regulations-under-attack-health
https://news.un.org/en/story/2020/04/1061772
https://lowtechinstitute.org/2016/12/02/low-tech-podcast-009/
https://lowtechinstitute.org/2016/12/02/low-tech-podcast-009/
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much more than can be digested by natural 
processes.  The  most  egregious  include 
mercury,  radioactive  compounds,  pesticides, 
and plastics, which are pervasive, cheap, and 

 

The White Horse: Disease

Disease is another broad category of human 
misery, and can be divided into slow, chronic 
disease  and  the  pandemic-causing,  fast-

9 The chemicals used to produce the variety of 
forms of plastic are not bound forever in their 
synthetic forms: they leech into their 
surroundings when bombarded by microwaves, 
boiling water, or sunlight. The ingestion of these 
compounds has been linked to obesity, its related 
diseases, and a variety of other problems (e.g., 
Bittner et al. 2014; Blake 2014; Grün and Blumberg 
2009).

acting plagues. I cannot list all of the diseases 
afflicting modern and ancient societies, but a 
look  at  the  most  common  will  give  us  an 
insight into the differences in our lives.

The  life  expectancy  of  nonindustrial, 
sedentary,  agricultural  societies  was  much 
lower than today, not rising above 40 years of 
age  until  around  1900.10 Although  many 
people did live past 40, the infant mortality 
rate  was  high  enough  to  drag  down  this 
average. While some chronic diseases caused 
death,  most  people  died  for  other  reasons 
(e.g.,  accidents,  violence,  poisoning, 
pandemics, etc.) before slow-acting maladies 
could kill them. For example, only ten percent 
of  people  infected  with  tuberculosis  will 
experience  symptoms  (such  as  a  bloody 
cough, fever, and weight loss) and this after 
years  of  latency.  A person may suffer from 
minor  symptoms  of  syphilis  shortly  after 
infection,  but  neurosyphilis  and 
cardiovascular syphilis, which are fatal, take 
decades  to  appear.  Arthritis  generally takes 
years  of  hard labor and repetitive  action to 
cause debilitating joint pain. Leprosy takes up 
to  two  decades  to  cause  lesions  and 
respiratory problems, yet the social stigma of 
this  disease  may  be  more  fatal  than  the 
infection.  Other  maladies,  such  as  malaria, 
worms,  and  dental  caries  (cavities),  cause 
discomfort, but are not necessarily lethal.

10 I am relying on Preston’s (1995) chapter, “Human 
Mortality Throughout History and Prehistory.”

https://commons.wikimedia.org/wiki/File:BambergApocalypseFolio014rFirstHorseman.JPG
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Today’s chronic diseases in the industrialized 
parts of the world are related to our abundant 
sources of food and other pleasures, coupled 
with  our  increased  longevity.  Today’s  life 
expectancy exceeds 80 years in 33 countries 
(even the least-developed countries have life 
expectancies  over  50  years).11 This  long  life 
gives  chronic  diseases  enough  time  to 
advance to fatal stages. In descending order, 
the  biggest  killers  in  the  world’s  richest 
countries  are  heart  disease,  stroke,  lung 
cancer,  Alzheimer’s  and  dementia,  chronic 
obstructive pulmonary disease (COPD, or lung 
disorders)  and  respiratory  infections,  colon 
cancer,  diabetes,  hypertension,  and  breast 
cancer,  all  of  which  are  more  common  as 
people age. The reason we have been able to 
live  so  long  is  that  we  have  developed 
strategies to fight chronic diseases that affect 
young  people.  One  of  the  greatest  success 
stories is polio, which now only infects a few 
hundred people per year instead of hundreds 
of thousands. We have less ability to fight the 
chronic  diseases  of  the  elderly  in  the 
industrialized world because they have only 
become the major causes of death in the last 
century. Heart disease, lung cancer, diabetes, 
and COPD are linked to tobacco use and poor 
diet,  both  of  which  can  be  prevented,  but 

11 The World Health Organization has interactive 
maps showing the distribution of life expectancy, 
causes of death, and other information 
(http://www.who.int).

getting people to give up immediate pleasures 
for only a chance at future gain is not easy.

In contrast, pandemics can destroy both the 
old and young populations before a solution 
can be found, or, in the case of COVID-19, the 
older  and  immuno-compromised 
populations. Some diseases have a distinctly 
historical patina: bubonic plague,  small pox, 
anthrax,  Yellow Fever,  cholera,  and typhoid. 
Some  diseases  are  difficult  to  prevent, 
because they are spread by pests, such as fleas 
(Bubonic  Plague)  and  mosquitoes  (Yellow 
Fever). Others, such as Cholera and Typhoid, 
are  spread  through  feces-contaminated 
drinking water. Yet others, such as Small Pox 
and  Anthrax,  require  contact  with  infected 
people,  animals,  or  objects.  The  historical 
mortality rates  for these diseases  can reach 
over 90 percent, with deaths occurring within 
days  of  infection.  Ancient  people  in  large, 
densely  packed  cities  were  the  most 
vulnerable to the spread of an epidemic: they 
lacked the knowledge necessary to prevent or 
treat  infections,  tight  quarters  encouraged 
disease  transmission,  and,  as  more  people 
died, fewer were available to care for the sick 
or remove the dead.

Although public  health  efforts  over the last 
century  have  tamped  down  well-known 
diseases,  when  we  are  faced  with  a  novel 
threat, our short-term defenses are not much 
better than those of Medieval Europe at the 
height  of  the  Bubonic  plague.  Even  with 

http://www.who.int/
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knowledge of how to prevent Ebola and treat 
the infected, the dense populations in Africa 
and lack of assistance from the international 
community  allowed  the  2014  outbreak  to 
metastasize. Eventually, vaccines were rushed 
into  production  and  public  education 
campaigns slowly brought the disease under 
control.  Neither  of  these  measures  would 
have  been  available  to  those  dying  of 
epidemics just a century ago. Luckily for us, 
all of the diseases mentioned in the previous 
paragraph are  preventable,  but  wily viruses 
and bacteria are constantly evolving and the 
human  immunodeficiency  virus/acquired 
immunodeficiency  syndrome  (HIV/AIDS), 
severe  acute  respiratory  syndrome  (SARS), 
and Ebola are but three examples of recently 
identified  diseases  for  which  we  have  no 
widely available vaccine. Another worry is the 
overuse  of  antibiotics,  which  kills  most 
bacteria  but  leaves  drug-resistant  strains 
intact,  allowing  for  fatal  infections  such  as 
methicillin-resistant  staphylococci  (MRSA) 
(Mole 2013).

In  the  long  view  of  history,  COVID-19  will 
rank  near  the  influenza  outbreak  of  1918: 
serious,  contageous,  but  it  could  be  worse. 
Respiratory failure is a terrible way to die, but 
it isn’t a hemoragic fever, like Ebola. COVID-
19 is contageous, but not as bad as measles, 
which  can  be  caught  simply  by  entering  a 
room half an hour after another person was 
in it. The influenza of 1918 lost steam when 

enough people had had it so that person-to-
person transmission became stymed.  It  will 
take a year at current infection rates to get 
enough  of  the  US  population  infected 
(assuming  being  sick  once  does  give 
immunity). Hopefully by then, a vaccine will 
be effective and available, obviating the need 
for  everyone  to  take  the  chance  of  getting 
sick.

Unfortunately, epidemics and disease do not 
usually strike when everything else is going 
well, instead they accompany other systemic 
breakdowns.  In  periods  of  famine,  for 
example,  most  people  die  of  disease,  not 
hunger,  as their weakened immune systems 
cannot fight off common infections (Millman 
and  Kates  1990:15-16).  War  can  also  cause 
priorities to shift away from cleanliness and 
treating  chronic  conditions  to  more 
immediate  matters  of  life  and  death. 
Although  Ebola  had  been  identified  in  the 
1970s,  a  vaccine  was  not  rushed  into 
production until after the largest outbreak to 
date threatened to spread the virus globally. 
Luckily,  COVID-19  is  a  clear  enough 
existential  and  economic  threat  as  to 
necessitate  a  global  effort.  As  with  other 
problems, people tend to lurch from crisis to 
crisis  without  planning ahead  and  stopping 
small problems from getting worse.
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Death  is  the  great  unifier:  we  will  all  go 
through it, yet nobody living can tell us what 
it  will  be  like  from  personal  experience;  it 
also  ties  together  the  topics  of  this  post. 
Rarely do any of the aforementioned disasters 
occur  in  isolation:  drought  and  famine  are 
bosom buddies,  fires and flooding follow on 
the heels of tropical cyclones, and disease is 
perhaps  the most gregarious calamity,  as  it 
shows up following any disaster. Throughout 
this  chapter,  it  was  easy to  see  the explicit 
relationship  between  catastrophes  and  the 
environment,  agriculture,  trade,  and  social 
organizations.  Many disasters  are  driven by 

these  systems,  for  example,  environmental 
changes  can  affect  the  severity  and 
occurrence  of  tropical  cyclones,  wildfires, 
flooding,  and  drought.  Agricultural  failure 
and  the  collapse  of  social  organization  can 
precipitate famine, war, and disease. Trade is 
most often linked to the spread of pandemics. 
The  influence  also  flows  in  the  other 
direction,  as  disasters  can  disrupt  social 
systems  in  even  more  pronounced  ways. 
Volcanism,  earthquakes,  tsunamis,  blight, 
and war can permanently alter local, regional, 
or  global  environments.  An  agricultural 
system  can  fail  as  the  result  of  volcanism, 
fire, flooding, drought, war, famine,  disease, 
or  blight;  practically  every calamity in  this 
chapter!  As  goes  agriculture,  so  goes  social 
organization,  and  the  decline  of  surplus 
agriculture  due  to  any  unforeseen  problem 
destabilizes  community  organization. 
Although  trade  in  ancient  society  overly 
benefited the social elites and the failure of 
trade might not have caused social collapse in 
the same way of agriculture, it is perhaps the 
most sensitive system, as it can be disrupted 
by any of the disasters described here. This is 
worrying in today’s world because everything 
we eat is traded in some way.

Pandemic in the New World

In the year 1500, Europe was experiencing the 
Renaissance  and  the  explosion  of  thought 
that  followed  the  invention  of  the  printing 
press. The Aztecs and Incas dominated large 

https://commons.wikimedia.org/wiki/File:Gustave_Dore_-_Death_on_the_Pale_Horse.png
https://commons.wikimedia.org/wiki/File:Gustave_Dore_-_Death_on_the_Pale_Horse.png
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By 1533, both Tenochtitlan and Cusco were in 
Spanish  hands.  Although  the  Conquistadors 
had  nominal  weapon superiority,  they were 
vastly outnumbered and only succeeded due 
to shrewd or even duplicitous politicking, the 
havoc wrought by European diseases on New 
World  populations,  and  the  civility  of  the 
Aztec and Inca society.

The  Spanish  conquistadors  and  European 
diseases  represent  unforeseen  catastrophes, 
and the story of the fall of the Aztecs and Inca 
Empires demonstrates just how fragile well-
run societies can be.

In  the time of  COVID-19,  we are  thankfully 
not dealing with an alien invasion. Smallpox 
killed perhaps as much as 95 percent of the 
new  world  population.  The  Bubonic  Plague 
reduced  Europe’s  population  by a  third.  We 
are not facing such a fate. This doesn’t mean 
that the disruption caused by the pandemic 
could not contribute to social and economic 
upheaval. Indeed, it wasn’t just smallpox that 
laid the Aztec and Inca Empires bare to the 
conquistadors,  but  the disintegration of  the 
social  system  that  resulted  from  existing 
problems exacerbated by new stressors.

Existing  Natural  and  Anthropogenic 
Dangers

https://commons.wikimedia.org/wiki/File:Tlaloc,_Codex_Rios,_p.20r.JPG
https://commons.wikimedia.org/wiki/File:Tlaloc,_Codex_Rios,_p.20r.JPG
https://commons.wikimedia.org/wiki/File:Conquista-de-M%C3%A9xico-por-Cort%C3%A9s-Tenochtitlan-Painting.png
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otherwise  isolated  ecological  zones  into  a 
network of shared resources.

Both empires straddled earthquake zones and 
developed strategies to deal with their effects. 
Inca  stonework  is  well  known  for  its 
irregularly  shaped  polygonal  stones  that 
fitted tightly within a wall without the use of 
mortar.  These  unusual  joints  help  resist 
disintegration during earthquakes. The walls 
were  also  pitched  slightly  inward,  giving 
them  a  wider  base  and  more  stable 
architecture.

Drought  was  a  constant  threat  to  both 
societies and their agricultural systems. The 
valley had always been an arid environment, 
and one of the principal deities of the Aztecs 
was  Tlaloc,  the  rain  god,  who  resided  in 
mountains  and  released  water  by  way  of 
clouds and springs. The veneration of Tlaloc, 
as  well  as  the  state-sponsored  canal, 
irrigation,  and  chinampa  infrastructure, 
speaks  to  the  empire’s  preoccupation  with 
providing  reliable  water  to  its  citizens  to 
guard against drought.

Paradoxically  for  the  Incas,  drought  was 
linked  to  flooding.  ENSO (El  Niño  Southern 
Oscillation) reverses the usual environmental 
zones:  cold-water  fisheries  become  warm-
water dead zones, coastal deserts suffer from 
an overabundance of water,  and the usually 
moist  highlands  are  in  severe drought.  The 
unpredictability of ENSO (once every two to 

eleven years) created a challenge for the Inca 
Empire  and  its  predecessors.  The  only 
warning known to the Incas was to observe 
the Pleiades constellation (called the quollqa, 
or  “granary”  in  Quechua)  in  June:  if  it  was 
obscured by clouds, an ENSO was coming that 
November (Orlove et al. 2000). The reversal of 
usual  precipitation  patterns  destroyed 
irrigation infrastructure and disrupted plant 
growth.  The  archipelago  trading  network 
helped defray the failure of crops in one area 
by  supplementing  from  a  neighboring  one. 
The  state  also  used  its  vast  network  of 
storehouses to feed the citizens during ENSO 
lean years. The fact that the Inca population 
was not densely concentrated in cities helped 
dissipate the effects of famine as well.

All five horsemen of anthropogenic disasters 
(war,  disease,  famine,  blight,  and death;  see 
the  previous  post)  visited  the  Aztecs  and 
Incas,  and  each  state  had  to  develop 
strategies  to  cope.  For  example,  the  Aztecs 
could raise a well-trained army of adult men 
because  martial  arts  were  taught  in  public 
schools.  The  Inca  soldiers  were  also  adult 
men,  but  the  armies  were  much  larger, 
numbering  over  100,000  in  some  instances. 
The  Spanish  were  impressed  with  the 
logistical  acumen  of  the  Inca,  who  moved 
large  contingencies  of  soldiers  and  their 
supporters  (often  wives  or  other  family 
members)  across  the  empire  on  the  road 

https://lowtechinstitute.org/2020/08/06/covid-hubris-collapse-and-resilience-anthropogenic-disasters-part-3/
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network,  making  good  use  of  the  evenly 
spaced warehouses full of food and weapons.

The  New  World  suffered  from  fewer 
pandemic  diseases  than  the  Old  World: 
urbanism  and  its  accompanying  decline  in 
health was a more recent phenomenon, and 
the paucity of domesticated animals resulted 
in  fewer  cross-over  diseases.  Diseases  (e.g., 
tuberculosis;  Bos  et  al.  2014;  Corthals  et  al. 
2012)  and  parasites  (e.g.,  tapeworm, 
roundworm) were prevalent in both empires 
however. Although illnesses among the Aztec 
were often attributed to supernatural causes 
(either witchcraft or punishment for a moral 
transgression), their doctors had an extensive 
knowledge  of  herbal  medicine  and  surgical 
techniques.  They  were  able  to  set  broken 
bones,  suture  wounds,  and  apply  herbal 
remedies  with  chemical  compounds  that 
modern studies have shown to be beneficial 
(Ortiz  de  Montellano  1975).  The  Inca  took 
proactive  measures  to  isolate  towns  with 
outbreaks and worked to prevent malaria by 
building away from standing water. They also 
identified naturally occurring quinine, which 
is  used to fight the disease today.  The Inca 
even practiced trephination, the drilling of a 
hole in the skull to relieve fatal swelling, with 
a survival rate up to 70 percent (Marino and 
Gonzales-Portillo 2000).

The Downfall of Well-Ordered Society

Although  they  ruled  their  empires  with 
different  tactics,  the  Aztecs  and  Incas 
collapsed  shortly  after  the  arrival  of  a  few 
hundred Spanish soldiers. The conquest is an 
example  of  the  trouble  even  well-ordered 
societies  have  dealing  with  unexpected 
circumstances. In both cases, the empires had 
underlying problems that festered for years. 
The  Spanish  were  able  to  exploit  these 
internal conflicts and used them to overthrow 
the states already weakened by smallpox and 
other new diseases.

“In 1492, Columbus sailed the ocean blue . . .” 
starts the poem telling of the Genoese leader 
of a Spanish exploratory mission. We all know 
that he “discovered” a continent,  which was 
already  home  to  millions  who  would  have 
been amused to learn of his discovering them. 
Cuba  became  the  headquarters  for  Spanish 
exploration  in  the  New  World,  and  in  1519 
Hernando Cortés sailed to Mexico in search of 
a  powerful  kingdom  said  to  control  the 
mainland.12

Since  his  landing,  Cortés  had  received 
emissaries  and  gifts  of  gold  from 
Motecuhzoma,13 the Aztec tlatoani (ruler). The 

12 The data here are from the sources mentioned at 
the outset of the chapter, as well as Hassig’s (2006) 
Mexico and the Spanish Conquest.

13 Scholars use a variety of spellings when talking 
about the last Aztec ruler: “Motecuhzoma,” 
“Motecuzoma,” “Moctezuma,” “Montezuma,” and 
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ruler was trying to figure out who these odd-
looking and even odder-behaving men were 
and what they were doing in his territory. At 
the same time, a new disease caused a plague 
in Tenochtitlan and the surrounding region. 
Smallpox reduced the population first by its 
high  mortality  and  second  by starvation  as 
people became too weak to feed themselves. 

Estimates vary, but about half of the 1.6 
million  inhabitants  of  the  Valley  of 
Mexico may have died between 1519 and 
1521.  14                                                                  

The  Conquistadors  continued  their  march  to 
Tenochtitlan. The invaders were awed by the or-

others. These are all attempts to render Nahuatl 
sounds into an alphabet not built to handle them. 
Linguists use a more complex notation system and 
would render his name as /mote:k so:ma /. The ʷ ʔ
colon lengthens the “e” and “o” vowels, the small 
“w” modifies the “k” consonant, and the question 
mark without a dot is a “glottal stop,” telling the 
reader to close his or her glottis at the end of the 
word. A book cannot give you an auditory 
experience, so we will just stick to “Motecuhzoma” 
with the understanding that writing systems have 
trouble incorporating novel foreign sounds 
(thanks to Marc Zender [personal communication 
2014] for clarifying the reason behind the myriad 
spellings).

14 Population levels from this tumultuous time are 
difficult to estimate. At this time, central Mexico 
may have had between 17.2 and 25.2 million, but by 
1600 CE, the population was only about 1 million 
(Cook and Borah 1971:9-10; Hassig 2006: 187; 
Denevan 1992:370).

Over  the  next  decade,  the  Spanish  pushed  on 
through Yucatan,  Guatemala,  Belize,  and points 
south. Smallpox preceded them, and it even killed 
the sitting Inka (ruler), Wayna Qhapaq, in the late 
1520s.16 This set in motion a series of events that 

15 I recommend The Discovery and Conquest of 
Mexico, 1517-1521 (1956 [1632]), an account written 
by Bernal Díaz del Castillo, a member of Cortés’s 
company. Keep in mind, though, that it was 
written decades later, by a man who had 
everything to gain from exaggerating his role in 
the conquest.

16 The spread and effects of disease are well 
chronicled in Cook’s two books, Demographic 
Collapse: Indian Peru, 1520-1620 (1981) and Born to  
Die: Disease and New World Conquest, 1492-1650 
(1998). Another useful source is Livi Bacci’s (2008) 
Conquest: The Destruction of the American Indios.

https://en.wikipedia.org/wiki/File:Aztec_smallpox_victims.jpg
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would end with the Spanish control of the Inca 
Empire in less than ten years.

In  1531,  Francisco  Pizarro  led  a  small 
contingent  of  Spaniards  down  the  Pacific 
coast  of  South  America,  intent  on  making 
contact  with  a  wealthy  kingdom  south  of 
Ecuador.  The  new Inka,  Atahuallpa,  felt  he 
had  little  fear  from  these  few  hundred 
strangers,  as  he  commanded  an  army  of 
20,000  fresh  from  victory.  Pizarro  and  his 
men turned the central  plaza in  city where 
they met into an ambush: after hiding men, 
artillery,  and  horses  from  view,  they  lured 
Atahuallpa and his generals to a meeting; it 
went poorly for the Inca forces. The Spanish 
installed  a  short-lived  puppet  ruler  and 
marched on the capital of Cuzco, taking it on 
November 15, 1533.

It  is  hard  to  know exactly how much smallpox 
weakened the Inca Empire, but the population es-
timates show a reduction from 12–16 million to 
less than 1 million a century later (even the llamas 
suffered from new illnesses), but I do not want to 
dwell overmuch on the effects of Old World dis-
eases on the “virgin soil” of the New World. 

It  is  certainly true that successive waves of 
smallpox,  measles,  and influenza devastated 
native populations and accounted for many of 
the deaths, but social factors also contributed 
to  the  90-to-95-percent  reduction  in 
populations  by  1600.  As  we  know, 
anthropogenic  catastrophes  are  gregarious: 

famine, slavery, greed, economic exploitation, 
social  disruption,  and disease  follow closely 
on  the  heels  of  conflict,  and  the  Leyenda  
Negra, or “black legend,” refers to the cruelty, 
warfare,  and  violence  meted  out  by  the 
Spanish in their lust for land and riches. 

Attributing the depopulation to disease alone 
ignores  the  genocidal  behavior  of  the 
conquistadors  (Covey  et  al.  2011;  Livi-Bacci 
2011:163-164).  “Genocide”  is  not  too strong a 
word:  by  1550,  almost  no  natives  could  be 
found  on  Cuba  or  Hispaniola.  The  Spanish 
debated  whether  or  not  New World  people 
had souls until Pope Paul III said they did in 
1537,  after  which  a  new  rationale  was 
invented  to  justify  their  continued  slavery 
and  massacre.  The  accounts  of  the 
conquistadors  and  later  colonists  are 
shocking  in  how  casually  they  describe 
atrocities and ill-treatment of native people.

Hubris and Disease

Hubris again played a role in the collapse of 
these  two young empires.  It  was hubris  for 
the tlatoani and the inka to assume that this 
small  band of  stinky,  pale,  bearded men on 
top of giant, antlerless deer were no threat to 
their own states. I can understand the point 
of  view  of  these  rulers,  even  while 
acknowledging  the  flaw in  their  logic:  they 
were  semi-divine  representatives  of  their 
people, their bodies were inviolate, their logic 
perfect,  and  their  judgment  absolute.  It  is 
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unfair to assume that they could have thrown 
off  the  fetters  of  their  own  cultural  logic 
within the short span of time that they had. I 
worry that we suffer from this same hubris. 
We  should  not  blame  the  victims  here, 
though: the Aztecs and Incas were up against 
Europeans  without  scruples  who  were  bent 
on  ruling  the  “New”  World  regardless  of 
whom they had to kill or enslave. At the same 
time,  a  novel  disease  was  laying  their 
citizenry flat.

My wife once mused to me that it would be 
exciting to be alive when we are contacted by 
aliens.  I  tactlessly  quashed  her  thought 
experiment, however, by drawing a parallel to 
the  Spanish  invasion  of  the  New  World. 
Although we think of their cultures as vastly 
different,  those  differences  pale  in 
comparison to what we would experience if 
contacted  by  extraterrestrials.  At  least  the 
Spanish,  Aztecs,  and  Incas  were  the  same 
species.  Even  if  the  aliens  came  in  peace 
(forgive  the  cliché),  they would  likely  carry 
novel  germs  for  which  our  bodies  have  no 
natural  defenses.  After  95  percent  of  our 
population  died  in  the  first  100  years  (if 
history is any guide), the aliens will colonize 
our planet  under the  excuse  that  “we  were 
not using its resources to their full potential 
anyway.” In 1000 years, they will write about 
us in romantic terms, extolling our virtuous 

ideal of living in balance with our planet and 
marveling  at  our  provincialism  and 
superstitions. The few human survivors will 
wonder why our leaders could not put aside 
their petty differences and band together in 
common defense of our planet. It was only a 
few hundred aliens, after all.

It does not appear that COVID-19 will kill enough 
people to weaken any nation state to the point of 
demographic collapse, but the economic disrup-
tion and individual stress could open our society 
up to precipitous change, for better or worse. It is 
likely that we will have some permanent changes 
from the virus of COVID-19 itself,  but the more 
long-lasting effects will  be the societal changes. 
For example,  working from home may begin to 
save businesses money and it may become more 
commonplace. Perhaps this will cause countries to 
reevaluate their healthcare delivery systems, es-
pecially when it is clear that it isn’t just about in-
dividual health but the well-being of the whole, 
interconnected  community.  But  these  small 
changes may pale in comparison to the economic 
collapse that appears to be in the offing. As I said 
in an earlier blog post, we were due for a recession 
by all measures and estimations before the pan-
demic arrived. And now we are likely to be in just 
the beginning of a major economic crisis. Just like 
the downfall of Aztec and Inca Empires, it wasn’t 
the disease alone that caused problems, but how 
society responded to related catastrophes.

https://lowtechinstitute.org/2020/03/23/low-tech-covid-19-plan-for-the-worst-hope-for-the-best/
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