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* New Zealand and global examples of biophysical realities -
overshoot of planetary boundaries and warnings in relation to
food production

* The reality of the switch to net negative energy food

* Energy densityand its conseguances”

 The energy transition away from fossil-carbon : thefairytale of
a renewable energy future where we all live happily ever after

with changing how we live.

* How we produce food in the future
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Manifestation of “Limits to growth” the living world

Ozone depletors (Mt CFC-

* 11-equivalent per year)

Freshwater resources
per capita (1000 m?)

C.

Recenstructed marine
catch (Mt per year)

20,000 scientists give dire warning
about the future in 'letter to humanity’ ...
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- and the world is listening
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loss and untold amounts of human misery”

“If the world doesn't act soon, there will be catastrophic biodiversity
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The real issues — almost never in the news or consciousness of
most of humanity

How do we feed a burgeoning population and maintain the life
supporting capacity of the planet given all this on the horizon?:

All these things are declining amount and quality of land, fossil fuels
and EROI, water quality, biodiversity and wild fisheries.

Increasing impacts@ficlimate change, atitibiotic resistance, and much
more.

>80 million extrasmouths to feed every year, increasing animal
products and fossil fuels derived food in diets and increasing food
wastage

We have a perfect storm imminent as predicted by LTG

New Zealand examples first:



Manifestation of an utter failure of environmental management NZ
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NZ example food production freshwater and GHG emissions
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74% of freshwater fish
threatened
- + crayfish and kakahi

44% of lakes polluted (nearly
all lowland lakes)

85% of waterways in pasture
catchments exceed nitrate
guideline limits

62% of rivers unsafe for
swimming (pathogens)



The drivers of the harm done to freshwater

Ammonium nitrogen (ug/)

Ammonia

Ecosystem health
MCI

Nitrate nitrogen (ugh)
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The scale of the harm done

159%

-
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https://www.stats.govt.nz/indicators/river-water-quality-nitrogen

Ton H. Snelder, Scott T. Larned & Rich W. McDowell (2018) Anthropogenic
increases of catchment nitrogen and phosphorus loads in New Zealand, New Zealand Journal of

Marine and Freshwater Research, 52:3, 336-361



The scale of the harm done
Global comparison nitrogen flux in rivers

1361%

increase in emissions
from Urea application

since 1990.
Ashburton River (NZ)

o/ . .
Manawatu River (NZ)1 662 A) INCcrease In

Republic of Korea synthetic nitrogen fert
use in NZ since 1990
(24,586 tonnes in 1990
to 358,000 tonnes in

Yangtze River (CN)-
Yellow River (CN)

Selwyn River (NZ)1

Waikato River (NZ) 1

River catchment

Baltic Sea watersheds (EU){

Mississippi River (US) 1 2019)
Thames River (UK)1 |
E) 500 1000 1500 The volatilisation from
Background Annual Nitrogen Flux (kg/m?) combination of urine,

dung, N fert amounts to
about 80% of emissions
from agricultural soils.

Joy, M. K., and A. D. Canning. Shifting baselines and political expediency in New Zealand's freshwater management. Marine and Freshwater Research.
https://environment.govt.nz/assets/Publications/New-Zealands-Greenhouse-Gas-Inventory-1990-2019-Volume-1-Chapters-1-15.pdf

662% increase in synthetic nitrogen fert use in NZ since 1990 (24,586 tonnes in 1990 to 358,000 tonnes in 2019 (page 216). Emissions from Urea application increased 1,356.1 per
cent between 1990 and 2019 (pg. 244)



The drivers of the crisis

“The greatest negative impact on
river water quality in NZ in recent

decades has been high-producing

pastures that require large
amounts of fertiliser to support

high densities of livestock"

Julian, J.P., de Beurs, K.M., Owsley, B., Davies-Colley, R.J., and Ausseil, A.G.E. (2017) River water
quality changes in New Zealand over 26 years: response to land use intensity. Hydrology and
Earth System Sciences 21(2), 1149-1171.




The human health consequences of intensive dairy
— nitrate contamination of drinking water

Emerging international evidence revealing nitrate contamination in drinking
water potentially responsible for adverse health outcomes including birth
defects,! preterm births,? or birth weight?3and cancers of the colon or

rectum,*1! thyroid,!? kidney*3 and bladder.14

NZ research estimated that as many as 800,000 New Zealanders may be

exposed to nitrate levels above >1mg/L which could have implications for both

chronic and acute conditions

Huber IC, Brender D, Zheng Q, Sharkey JR, Vuong AM, Shinde MU et al. Maternal dietary intake of nitrates, nitrites and nitrosamines and selected birth defects in offspring: a case-control study. Nutrition Journal. 2013;12(1):1-10. http://www.nutrition].com/content/12/1/34

Stayner LT, Almberg K, Jones R, Graber J, Pedersen M, Turyk M. Atrazine and nitrate in drinking water and the risk of preterm delivery and low birth weight in four Midwestern states. Environmental Research. 2017;152:294-303. https://doi.org/10.1016/j.envres.2016.10.022

Coffman VR, Jensen AS, Trabjerg BB, Pedersen CB, Hansen B, Sigsgaard T et al. Prenatal exposure to nitrate from drinking water and markers of fetal growth restriction: A population-based study of nearly one million Danish-born children. Environmental Health Perspectives. 2021;129(2):027002. ht
Weyer PJ, Cerhan IR, Kross BC, Hallberg GR, Kantamneni J, Breuer G et al. Municipal drinking water nitrate level and cancer risk in older women: the lowa Women's Health Study. Epidemiology. 2001;12(3):327-338. https:
Schullehner J, Hansen B, Thygesen M, Pedersen CB, Sigsgaard T. Nitrate in drinking water and colorectal cancer risk: A nationwide population-based cohort study. IntJ Cancer. 2018;143(1):73-79. https:
Espejo-Herrera N, Gracia-Lavedan €, Boldo €, Aragonés N, Pérez-Gomez B, ollin Met a. Colorectal cancer isk and nitate exposure through drinking water and die. nt Cancer. 2016;139(2):334-346
De Roos AJ, Ward MH, Lynch CF, Cantor KP. Nitrate in public water supplies and the risk of colon and rectum cancers. 2003; jstor. 703422,
McElroy JA, Trentham-Dietz A, Gangnon RE, Hampton JM, Bersch AJ, Kanarek MS et al. Nitrogen-nitrate exposure from drinking water and colorectal cancer risk for rural women in Wisconsin, USA. Journal of Water and Health. -409. https://doi.org/10.2166/wh.2008.04:
Fathmawati, Fachiroh J, Gravitiani , Sarto, Husodo AH. Nitrate in drinking water and risk of colorectal cancer in Yogyakarta, Indonesia. Journal of Toxicology and Environmental Health, Part A. 2017;80(2):120-128. https://doi.org/10.1080/15287394.2016.1260508

Jones RR, DellaValle CT, Weyer PJ, Robien K, Cantor KP, Krasner S et al. Ingested nitrate, disinfection by-products, and risk of colon and rectal cancers in the lowa Women's Health Study cohort. Environment International. 2019;126:242-251. https://doi.org/10.1016/.envint.2019.02.010
Taneja P, Labhasetwar P, Nagarnaik P, Ensink JHJ. The risk of cancer as a result of elevated levels of nitrate in drinking water and vegetables in Central India. Journal of Water and Health. 2017;15(4):602-614. https://doi.org/10.2166/wh.2017.283

Ward MH, Kilfoy BA, Weyer PJ, Anderson KE, Folsom AR, Cerhan JR. Nitrate intake and the risk of thyroid cancer and thyroid disease. Epic mbridge, Mass). 2010;21(3):389-395. https://doi.org/10.1097/EDE.0b013e3181d6201d

Jones RR, Weyer P, Dellavalle CT, Robien K, Cantor KP, Krasner S et al. Ingested Nitrate, Disinfection By-products, and Kidney Cancer Risk in Older Women. Epidemiology (Cambridge, Mass). 2017;28(5):703-711. https://doi.org/10.1097/EDE.0000000000000647
—————————————————

doi.org/10.1289/EHP7331
‘www.jstor.org/stable/3703710.

doi.org/10.1002/ijc.31306
https://doi.org/10.1002/iic.30083
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The scale of change required - Canterbury example

« How much zero nitrate water would be required to dilute the
nitrate released by the dairy sector in Canterbury?

e Rainfall alone is barely sufficient to dilute the nitrate from dairy
farming to meet the New Zealand drinking water standard
11.3mg/L but would provide only less than a twentieth of the water
required to meet the ANZG ecosystem health guideline 0.44mg/L,
and a twelfth of the limit where there is a significant risk of cancer
in drinking water and the EU and STAG limit surface water of 1mg/L

* This means a minimum 12 to 20 fold reduction in farming intensity

TE WHARE WANANGA O TE UPOKO O TE [KA A MAUI
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We (taxpayers) subsidise the harm done by intensive farming

Identifying Complementarities for the Dairy and Forestry Industries in the Central North Island

We (taxpayers) are

Hectares 28,000 26,600 Erazahle
LAND [ Land value 10,000 $/ha 36,100 %/ha 1 1 1
["f"leld,."unit 678 m* 950 kg milk solids/ha ] paylng/pald dalry. .
Price ran 80to 102 5/ Sto 9 milk solids farmers ~ S13O m|”|on
PROFIT %ﬁ 22t0 32 million Sfyr -6to 96 million $/yr .
: i not to farm, in an
Manufactured Product 38 million kg whole milk
attempt to reduce
10-year avg. export price 7 5/'kg milk solids . .
5 $/kgwhole milk nitrogen entering lake
Manufactured exports 179 million S/yr
Employment: Upstream 415 emp/farm/yr Taupo and Roto rua e
Downstream 175 emp/plant/yr
Phosphorus 1 kg/hafyr ]
Mitrogen discharge 54 kgfhafyr
Mitrogen price 400 5k
Carhunfjittepdfsmred 10 tciefhafvremitted What abOUt a” the
Carbon price 7 $ftcose other lakes and rivers?
EXTERN [ Externality 31 million 5fyr - 18 million 5/yr ]

Identifying Complementarities for the Dairy and Forestry Industries in the Central North Island
November 2015

DOI: 10.13140/RG.2.2.26093.18403

Report number: 978-0-478-11044-8 Scion (New Zealand Forest Research Institute)

Juan J. Monge, Sandra J Velarde, Richard Tolentino-Yao, Warren Parker



The cost (the externalities) of dairy or a subsidy

Forest Dairy

Hectares

28,000

26,600

grazable

LAMND [ Land value

10,000 %/ha

36,100

%/ha ]

Price ran
PROFIT | Surplus range
=

Yield/unit

22to 32 million $fyr

e &
89 to 102

950
5tc 9

kg milk solids/ha
kg milk solids
million S/yr

13 %
Manufactured Product 38 million kg whole milk
10-year avg. export price 7 5/'kg milk solids
5 5'kgwhole milk
Manufactured exports 179 million S/yr
Employment: Upstream 415 emp/farm/yr
Downstream 175 emp/plant/yr
Phosphorus 1 kg/hafyr
Mitrogen discharge 54 kgfhafyr
Mitrogen price 400 5 kg
Carbon emitted/stored 10 tCO.efhafyremitted
Carbon price 7 5/tCO.e
31 million 5fyr 18 million 5/yr ]

EXTERN [ Externality

Identifying Complementarities for the Dairy and Forestry Industries in the Central North Island

November 2015

DOI: 10.13140/RG.2.2.26093.18403
Report number: 978-0-478-11044-8 Scion (New Zealand Forest Research Institute)

Juan J. Monge, Sandra J Velarde, Richard Tolentino-Yao, Warren Parker

Identifying Complementarities for the Dairy and Forestry Industries in the Central North Island

30 million kg N
leached in Canterbury
annually multiply that
by $400/kg = $12
billion

So by allowing them
to pollute that much is
equivalent to a

$12 billion subsidy in
Canterbury $52 billion
nationally



“~| Animal type

. Nitrate-N leached kg/yr *
Nitrate-N leached kg/yr $400/kg/yr

Beef cattle 37,244,652 $14,897,860,859 |

Dairy cattle 129,806,132 $51,922,452,800 & 2 T
Deer 1,644,536 $657,814,49] ANt
Sheep 30,493,616 $12,197,446,477

Total 199,188,937 _ _ $79,675,574,627

Sector Emissions

@ S74/tonne e
kt COz-e ey
Agriculture 39,617.71 SN AR
Land Use, Land-Use Change and R
Forestry (LULUCF) -27,425.09 $138,003,052,000 [y
 Agriculture minus LULUCF (Net) 12,192.62 $902,253,000 RN
; : * - A‘U‘% £ - .
e : - I ?
5y : ; 7 - SN Y.
Industry 2017-18 2018-19 2019-20
S million S million S million
Total tax revenue 72,100 77,900
H H o, o
Agriculture tax paid as a % of total tax 1.7% 1.6% . =

revenue

(Dairying contributed 0.7% to total tax revenue over the 2019-20 year)
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The green (or fossil fuel) revolution? The industrialisation of food

production
7,000 _
World population
— 50
1 _ _— _ World population R
6,000 (no Haber Bosch nitrogen) d
5000 4 =memeee % World population — 40
’ fed by Haber Bosch nitrogen g
E 4,000 | ——C—— Average fertilizer input 30 g T o
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B 5> &
=1 233
g 3000 1 —e— Meat production S 53
= 20 33 =
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—— 1S
10 <
1,000 —
d‘ ’ ‘
e T T T T T T T T 0
1900 1950 2000

How a century of ammonia synthesis changed the world

nature geoscience | VOL 1 | ADVANCE ONLINE PUBLICATION | www.nature.com/naturegeoscience



Manifestation of

* Planetary boundaries
exceeded

* Food production ever
more dependent on
fossil fuels, Agriculture,
aquaculture, fishing and
forestry (AAFF) 43%
fossil fuelsin 1970 - 62%

Nnow

* AAFF currently 68% of
earths terrestrial surface

e 22% of GHG emissions
(2010)

https://link.springer.com/article/10.1007/s41247-
020-00074-3

‘Limits to growth” the living world

Biosphere Ganetic Climate change

integrity diversity
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Humans too

Manifestation of “Limits to growth” the living world

Vertebrate animal communities shrunk on average
68 percent between 1970 and 2016 now 3% of
global vertebrate biomass (the rest us and what we

eat)

) ] . . . Worlds land mammals by weight
Tropical Americas animal populations declined 94

percent

Animal communities in or near freshwater globally
have fallen by 84 percent

Ll g gl a g g g g g g g g
T N Ty
L g d g g g g g g g d. g . g g o g g d g . g g o 8 d 4 3
T rrrrrrrrrrrrr ey

Cattle 31%

6.4 billion ppl live on countries exposed to medium
or high ecological threats (worst are in Sub-Saharan
Africa)

Smil, V. 2003. The Earth’s Biosphere: Evoluti
The MIT Press

More than 2.6 billion ppl live in the 46 countries
with high or extreme water stress. (don’t receive -
enough water to meet needs) 7 cemewsatn

Grapic by Shaun Lee

Even if we stay below 2°C, up to three billion people
may suffer “chronic” water scarcity - IPCC.

ion, Dynamics, and Change
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GIobaIIyQurfood”sVstem has exceeded its an ARl
boundaries, almost totally: dependent on fossil fuels and is harmlng
the atmospheTe water and land.

We are eatmg the fJure—By eaﬁﬁgfhe«ﬁast net energy IossrrartheL
than galn ;ust bizarre+~" " " 2" S -'-'“‘"*yi S o FL ey e
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~We can radlcally change oﬁ? food systems (more Iatei) ﬁcéa_sg ibly
f&d the current population but what about Ut energy? - Yy X

l i ? LY

i
Our world as we know |t‘is utterly dependent on fossjl eme:rgy, can
we replace it carbon free? Do we want to? Ty

. m \

Some reality about decarbonisation ...



How do we transition to this decarbonised world?

Biomass mmm) coalmm) hydrocarbons ms) ?

Can we move to a world without
fossil fuels that looks a lot like today?

The crucial issue to understand is power density

A KEY TO UNDERSTANDING ENERGY SOURCES AND USES

TE WHARE WANANGA O TE UPOKO O TE IKA A MA

UNIVERSITY OF WELLINGTON
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The transition to a decarbonised world

45 -
40 A Crude oil Diesel
. Biodiesel transport
E n e rgy d e n S Ity 35 - Vegetable oil Jet Fuel, kerosene

Of d iffe re nt . \ ESGSasoIine. regular

Coal, anthracite

energy options 2 | @ Licustisd tatural Gas

1
Ethanol
20 - Coal, bituminous
15 - _—
<Coal. lignite
10 4 Wood, dry red oak Liquid Hydrogen Q)
Battery, lithium-ion QO CNG (197 atm)
5 -
Battery, lead acid Natural gas (1 atm)
O T Or T T T 1
0 25 50 75 100 125 150

MJ/kg

Figure 1.3. Volumetric and gravimetric density of fuels and storage media. @ solid fuels O Liquid & gas fuels @ Storage media
Sources: Coal: Tadeusz Patzek and Gregory Croft, “A Global Coal Production Forecast with Multi-Hubbert Cycle Analysis,” Energy 35 (2010):
3111. Natural gas. Crude oil and wood. Batteries and additional batteries. All others: Charles Hall and Kent Klitgaard, Energy and the Wealth of
Nations: Understanding the Biophysical Economy (New York: Springer, 2012).
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https://people.hofstra.edu/geotrans/eng/ch8en/conc8en/energycontent.html
http://w.astro.berkeley.edu/%7Ewright/fuel_energy.html
http://www.allaboutbatteries.com/Battery-Energy.html
http://thebulletin.org/limits-energy-storage-technology

How is our transition to a decarbonised world coming along?

80 -
Nuclear Nuclear
70 Gas \
Qil
60 - Coal
% Hydro and other renewables
Where we £ oo Wood Gas
are now g
2 40 -
Energy use % Hydro and other renewables
o)
. o 30 -
fossil vs 2
renewable 20 -
(per capita)
10
O I | | | | | | I 1 | | | | | | I I 1 | | | | | |
1850 1875 1900 1925 1950 1975 2000

Year

Figure 2.1. World per capita primary energy consumption per year by fuel type, 1850-2014. Primary electricity converted by direct equivalent method.
Source: Data compiled by J. David Hughes from Arnulf Grubler, “Technology and Global Change: Data Appendix,” (1998), and BP, Statistical Review of World Energy, (annual).
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http://www.iiasa.ac.at/%7Egruebler/Data/TechnologyAndGlobalChange/
http://bp.com/statisticalreview

The transition to a decarbonised world
a reality check

Example: Britain consumes energy at a rate of about 5000 watts per person, popn. density

= 250 people km? 1.25 watts m?

The options:
* Hydro; the gravitational potential energy of rainfall in the Scottish highlands has a raw
power per unit area of roughly 0.24 watts/M?

» Biofuel; energy crops in Europe deliver about 0.5 watts/M?
* Wind; wind farms deliver roughly 2.5 watts/M?

» Solar; solar photovoltaic farms in Bavaria, Germany, and Vermont, USA, deliver 4 watts/M?

Average for a mixture of renewables ~ 1.25 watts/M? —~see the problem?

MacKay, D. J. C. (2013). "Solar energy in the context of energy use, energy transportation and energy storage." Philosophical Transactions of the Royal
Society a-Mathematical Physical and Engineering Sciences 371.
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The transition to a decarbonised world

1000

Canada

Australj
Russia

)L.b

® Algerla. .BraZII
o

*Hong/ Kong

energy consumption per person (kWh/d/p)

o
10 o Py .
9% Y
10 100 1000 10000

population density (people per km )
https://carboncounter.wordpress.com/2015/06/01/the-future-of-energy-why-power-density-matters/
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Not just energy land area as well

Fruit and veg s
Golf courses

% ’ Overseas land

Orchards i used to feed UK

Beaches

Potatoes

Christmas
trees

Land area required under
current food system UK
example

UK land area divided up by purpose. About 70%
is devoted to agriculture, mainly livestock and
livestock feed and pasture. The right-hand side
of the chart, using the same scale, shows how
much land is used overseas to produce food for
the UK. About half of the total land use takes
place overseas. The combined land area for
rearing beef and lamb for UK consumption is
larger than the UK itself. Source The National
Food Strategy, Part Il



More expensive, higher sell prioe

The non-living limits to growth
The resource pyramid conundrum

Resource Pyramid Resource Pyramid
(far energy) [for minerals)
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Low EROEI society (1).

High EROEI society.

Luxuries and
discretion spending.
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discretion spending.

Volume of
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Erergy return on invest ment

100:1

1

@ Forest Potential
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Minimum required for civilization?
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Resource Pyramid
{far energy)
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THE REALITIES OF DECLINE: CONVENTIONAL OIL
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Figure 2: Energy consumption comparison of Raspberry Pi in kilo joules

production
uses more

fossil fuels
43% 1970,
62% now



Most rivers that could be dammed are and very extensive
biological and physical impacts

Big installation environmental and material footprint.
Intermittent

What if we discovered a free non harming

energy source tomorrow would we be better
off?

Battery Metals Needed to Phase Out Fossil Fuels

discover another 7.13 DRC Congo cobalt deposits

Figure 301. Proposed paradigm for the next generation of the Circular Economy
(Image: by Tania Michaux, EIT Raw Materials, and European Commission)

discover another 6.97 Australian lithium deposits

discover another 6.28 Indonesian nickel deposits



A JUST TRANSITION?

Percentage of CO: emissions by world population

Richest 499, Richest 10% responsible for almost half of total lifestyle
10% 0 consumption emissions

w
2 19%
O
@
&
o 11%
=
Q
2 7%
> - —
e 4%
@
e
o 3%
w
5 2.5%
® Poorest 50%
: .
Ml Poorest EEETY responsible for
S 0% s o only around 10%
ke, of total lifestyle
= 0
g 1.5% consumption
emissions
1%

Source: Oxfam
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St stainable food product’ion would be

e |nvestigate the true value of food/systems in terms of nutrition and human
“i% e health. The current system does not differentiate the crucial difference
between junk food and real food (milk powder)

e New food systems, local, no external inputs, no emissions, no
monocultures, must be EROI positive.
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Example: New Forest Farm, WI (USA)

'~ Howourlandscapes will ook,
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Reality check on
decarbonisation —why we have
to act now

Global Fossil Fuel Consumption

* In 2018 the world consumed
11,743 mega-tonnes of oil
equivalent (mtoe) fossil fuel

13,000

ooy | Lfeime * So to reach net-zero carbon by
! consumption — oil, coal,
gas — continues to rise ~
11,000 \ 3 |n2018,theworlt.iconsumed 2050 ( 11’000 dayS) we need
15600 e 653 g 2050 o to replace about 1 mtoe every
0 net zero b requires .
9,000 :epla:ing >1:ni::?evecrlv day day from now until 2050
8,000 startirlg now.
g 7,000 .
E oo * Thus, we would need to build
5,000 3. What s 1 mtoe? 1500 2.5 mw wind turbines
W1 oo EREOD (covering 777 km?) every day
3,000 .
This amount of C-free energy would need from nOW Untll 2050, Or 1 |arge
2,000 to be deployed every day to replace fossil
1000 R T fuels to hit net zero by 2050 nuclear power p|ant per dayl
30 Sept 2019
0
2Ff8EE38885:565E58 888 ¢ EE384°¢.

https://www.forbes.com/sites/rogerpielke/2019/09/30/net-zero-carbon-dioxide-emissions-by-2050-requires-a-new-nuclear-power-plant-every-
day/?fbclid=lwAROarZXkUCKU QndkmITYvQO04cIClyG axZ70 6EswVcgubxsCR 0X8 Iml#1c3eb84135f7
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https://www.forbes.com/sites/rogerpielke/2019/09/30/net-zero-carbon-dioxide-emissions-by-2050-requires-a-new-nuclear-power-plant-every-day/?fbclid=IwAR0arZXkUCKU_QndkmlTYvQ04clCJyG_axZ70_6EswVcgu6xsCR_0X8_lmI

 We are dependent for everything that makes our
modern existence including food either directly of
indirectly on fossil fuels but that is almost over, 10%
reduction p/a or catastrophe

O
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energy scale
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? |
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0.2} .
muscle and firewood

[LEOOO —4000 -2000 0 2000 4000 6000 8000 10000
year
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The future:

1. end the self delusion

Net zero, carbon zero tree Qlanting
Earth
CCS

Decoupling emission from GDP

Military emissions

2. Bring in some reality
* Begin consumption based accounting of GHG emissions
* Use the remaining carbon budget (<10 yrs) on preparation only

 TEQs f embodied carbon or embodied emissions" and degrowth
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* “The real problem of humanity: we have
Palaeolithic emotions; medieval institutions;
and god like technology” — E.O. Wilson

R“Eaﬂh

* “not everything that is faced can be
changed, but nothing can be changed until
its faced” — James Baldwin

O TE [EA A MA
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The New Zealand Mountains to Sea:

Lond&Fooddnimal  CWIE CRESEamnEe Frosmaee Crine Activism is my rent for living on this planet

Edited by Mike Joy

No free lunch
Can b nd feed
th

(Alice Walker)

Paperback $14,.99 | ebook $4.99 | ISEN 9781988545431 http ://futu r-el ivi ngs ki I IS 0 rg. n Z/

Publication: Nevember 2018 | 200 pages

Buy from good New Zealand bookshops BW& BRIDGET
1

or online at www.bwb.co.nz BODKS

> —= —
= = = —
»n ;
Polluted Inheritance : ‘,
New Z - -
MIKE JOY Doing nothing will not make you immune to the
' consequences

www.waterqualitynZ.io

—

Thanks to:
Victoria
University
IGPS,
Freshwater
activist friends .
students & '
colleagues-all
overNew .
Zealand


http://futurelivingskills.org.nz/
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