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But it can get a lot worse…

Theewaterskloof Dam: 
6 Aug 2017

When scarcity becomes daily reality.



Beaufort West dam – 2010

Absolute resource scarcity…
the new normal.
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Enter into the conflict zone:
Agriculture the battleground



Figure 1:
http://www3.weforum.org/docs/Med
ia/TheGlobalRisksReport2016.pdf



• High likelihood: high impact 
risk factors according to the 
WEF are to the right of the 
black line:

• Food, water, energy, natural 
resources, and climate-
related issues feature very 
strongly. 

• The issues to the right of the 
black line are issues that 
have become important from 
a national security 
perspective – they are the 
issues that pose an imminent 
risk on societal well-being:

• Ecological restoration, and 
the prudent management of 
water resources and the 
production of food, i.e. the 
restoration of our soils, have 
become issues of national 
security as this mitigates the 
threats posed by these risks.



National security… refers to the protection of a
nation from attack or other danger by holding
adequate armed forces and guarding state
secrets. The term national security
encompasses within it economic security,
monetary security, energy security,
environmental security, military security,
political security and security of energy and
natural resources.

(http://definitions.uslegal.com/n/national-security/)

Prudent management of natural resources
has become a matter of national security:



More and more, the complementary factor in short supply
(limiting factor) is remaining natural capital, not manmade
capital as it used to be. For example, populations of fish, not
fishing boats, limit fish catch worldwide.

Economic logic says to invest in the limiting factor.

That logic has not changed, but the identity of the limiting
factor has.

Herman Daly – in Aronson, Blignaut et al. 2006

Rethinking scarcity



Adaptation required;

an urgent imperative for behavioural change.

No more scope for dynamics-as-usual.



Bothaville,
13 January 2016

A picture speaks a thousand words…



http://www.netwerk24.com/Nuus/Droogte/weke-se-krisis-in-japtrap-opgelos-20151111
http://maroelamedia.co.za/blog/nuus/sa-nuus/fotos-sandstorm-in-bloemfontein/#jp-carousel-133692

Bloemfontein, 
November 2015



Hertzogville
(Volksblad)

Technology-induced desertification…



Bloemfontein
(Volksblad)

Technology-induced desertification…
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Desertification… Limpopo Province



Photo: Rudi van Aarde

Desertification… Limpopo Province
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Gully erosion



Le Roux et al. 2008

~ 3 tons of soil per ton of dryland maize

Soil per ha:

• 100m * 100m * 0,3m = 3,000m3 * 0.7t/m3 = 2,100t
• declining by ~13t/yr for the past 50 – 80 years 

• the best 50% gone!!

This is called an externality, but is an input to 
production, which is not quantified or acknowledged 

anywhere in official and conventional calculations.

The average soil loss rate under annual 
cropland (grain crops) is 13 tons ha-1yr-1.
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When it breaks, everybody carries the cost...
Let’s not break it, or, when it is broken, fix it, fast!



A nation that embraces its agriculture, embraces its future. 
(S P le Roux (minister of agriculture, South Africa), 1959)

A nation that destroys its soils, destroys itself. 
(Franklyn Roosevelt, letter to all state governors on a uniform Soil Conservation Law, 26 February 1937 )

Combined:
An agricultural sector that embraces its soils, embraces its future.



Since the beginning of mankind:
Agric.’s objective => to support life

How can the sector whose objective it is to support life, 
conduct its business in a way that leads to destruction?

This discrepancy cannot continue.

The recent (down)shift in the agricultural 
revolution



We have reached the limits of what can be 
achieved using existing approaches!



Wicked problems, which are sometimes called social messes or untamed
problems, are dynamically complex, ill-structured, public problems. … Also,
most wicked problems are connected to, or are symptoms of, other
problems. … Indeed, a wicked problem is not well understood until after
formulation of a potential solution, and therefore, the problem definition
tends to change over time. Wicked problems always occur in a social
context, and there can be radically different views and understanding of the
problem by different stakeholders, with no unique “correct” view.

(Batie 2008:1176, based on Rittel and Webber 1973)

Wicked problems:
• “what if”-type and not a “what is”-type question;
• no absolute “right” or “wrong”, or “yes” or “no” answer;
• outcomes of interventions is either “better” or “worse”.

Wicked problems
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Conv. 
tillage

Min. or 
reduced 
tillage

Conv. no tillage 
(NT)

Direct seeding 
equipment using 
tines.
Production system 
lacks adequate soil 
cover and sound 
crop rotations.
High use of 
external inputs.

Conv. zero tillage 
(ZT)

Direct seeding 
equipment using 
discs.
Production system 
lacks adequate soil 
cover and sound 
crop rotations.
High use of external 
inputs.

CAHEI

NT or ZT using 
high quantities 
of external 
artificial inputs
(i.e. fertilizer, 
herbicides, 
pesticides).
Production system 

has adequate 
soil cover and 
sound crop 
rotations.

CALEI

NT or ZT using low 
quantities of 
external artificial  
inputs (i.e. fertilizer, 
herbicides, 
pesticides). 
Production system 
has  adequate soil 
cover and sound 
crop rotations.

Organic CA

ZT using no 
external artificial 
inputs (i.e. 
fertilizer, 
herbicides, 
pesticides). 
Production 
system has  
adequate soil 
cover and sound 
crop rotations.

Sustainability gradient

Picking the appropriate response strategy 
from a range of options:

Not-one-size-fits-all-scenario
Typology of farming systems



The challenge:
Selecting an appropriate farming system:
• in diverse geo-climatic and bio-physical and socio-economic 

context;
• with a range of outputs and consequences as a result thereof; 
• impact delayed over time, feeding back into the system.



Jan Tinbergen’s golden rule (Tinbergen 1952) states that:

…a policymaker {farmer} can reach any given (fixed) set of

independent target values if the number of independent

instruments equals or exceeds the number of targets.

instruments >= targets, outputs or objectives, or

the number of means >= the number of ends

BUT, we’ve got: 
• one instrument or means => farming practice/system,
• yet multiple possible targets/ends.

Challenge exacerbated:



Instrument:

Which farming 
system?

Decide among 
many, and 
pick one.

Target:

Which indicators?
• Profit?
• Cost min.?
• Social?
• Environmental?
• Others?
• A combination?

How can I satisfy 
all these objectives 
with one farming 
system?



Multi-criteria decision-making tool:
• Weighted range of indicators, e.g.: 

o Financial capital
o Manufactured capital
o Social capital
o Human capital
o Natural capital

• Seek the farming method at your site that provides you with 
the highest combined score:
o this implies a single, yet multi-dimensional, objective; 
o seeking the best farming practise to achieve such.

Proposal



Restorative actions

Life-cycle, full-impact, assessments

Policy support/incentives might be required to assist/facilitate 
switching to another farming method if such requires large 
capital outlay.

Adaptation a financial imperative!!

Proposal cont.



Action to change our approaches, behaviour, ideologies, etc. 
can no longer be delayed – adapt to change:

1. Which method to use?
2. Which indicators to use to base our selection of farming 

system on?
3. Restoration
4. Full, system-wide, cost accounting

For a particular site, develop a composite score comprising 
various factors, using MCDA:

1. simple – easy to use and to understand,
2. replicable,
3. coherent, and
4. consistent.

Conclusion



Can be used:
1. At farm-scale

• By farmers
• By Co-Ops or NGO’s assisting farmers

2. At regional level
• Farming organisations
• Policy makers

3. At strategic level
• Farming organisations
• Policy makers

Conclusion



The economics of care:

the economics of restoration, and

the restoration of economics.

Economic practice in which nature matters;

ecological prudence in which people matter.


