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FAO: Background paper on the economics of food loss and waste, 2014




Global food losses and waste estimated
at 1.3B tonnes p.a.

Commodity (Glob)al food loss % p.a.
approx.
Fruit & vegetables 45
Roots & tubers 45
Fish & seafood 35
Cereals 30
Oilseeds & pulses 20
Meat 29
Dairy products 15

http://www.fao.org/save-food/en/



Relative global food losses and waste

Developed

economies

Developing
economies

Quantitative loss

670 m tonnes

630 m tonnes

Value loss

$US680Db

$US310b

Percentage of
production

~30%

25-40%

http://www.fao.org/save-food/en/




Value Chain Food Losses

Developed Developing
countries countries
10% Preharvest 25-40%
Harvest
5-20% Storage 30-50%
Transport
5-30% Consumer 1-10%

World Economic Forum, Driving Sustainable Consumption,

Value Chain Waste — Overview Briefing 2009



Value Chain Food Losses

Developed Developing
countries countries
10% Preharvest 25-40%
Harvest
5-20% Storage 30-50%
Transport
@ Consumer 1-10%

Source: World Economic Forum, Driving Sustainable
Consumption, Value Chain Waste — Overview Briefing 2009



Per capita food losses and waste, at

consumption and pre-consumption stages, In
different regions

Per capita food losses and waste (kg/year)
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Some observations from economics....
Food loss increases with:
he amount of food consumed

t
 the smaller the market
the lower the food price

Food loss decreases with:

the increased price of food
 the greater the market
the less food is consumed

Rutten, Agriculture & Food Security, 2,13, 2013



Food loss

Increases with the
amount of food

consumed \

Decreases with

the price paid for
food, and market
size

Price and scale



Food loss

Impacts of reducing food loss will be
greater if the market is small and the
price low

Price and scale



Food loss

Increases with the
amount of food

consumed \

\ Impacts of reducing food loss may be

less if the market is large

Price and scale



Thus there is less incentive for producers
and suppliers to reduce food loss of low

priced foods (commodities) than of high
value foods.

However the impact of intervention may
be just the opposite, and in terms of
developing economies, intervention might
have a larger impact.



So how should we approach the problem?
Two ways:

(1) the quick fix, solving problems in
specific parts of the chain using science i
technology - with transportability of |
developed country technology
transforming developing practices.

(2) a more systemic approach which
tackles the whole supply chain,
converting it to a value chain targeting
high value products in export and
domestic markets, thus providing
economic gain




Short-term
Intervention —the

Consumer
quick fix
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Schematic development of Food Supply Chains in relation to
postharvest infrastructure
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Schematic development of Food Supply Chains in relation to
postharvest infrastructure
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Schematic development of Food Supply Chains in relation to
postharvest infrastructure
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Schematic development of Food Supply Chains in relation to

postharvest infrastructure.
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Public-Private approaches: Ban on shark finning

It is illegal in New Zealand for a commercial fisher to remove the fins
from any shark and discard the body of the shark at sea. Thisis a
ban on wasteful behaviour.

The Ministry for Primary Industries (MPI) consulted with fisheries
stakeholders and the public on a range of options for implementing a
ban on shark finning.

Government and industry worked together to come up with a
solution that effectively eliminates —
shark finning without undue impacts
on fishing operations in the situation
where shark finning does not occur
and sharks are fully utilised.

Multiple benefits




The systems-wide approach

The core of a more systems-wide approach is to
increase the efficiency of the supply chain with
regard to food loss and waste, and in doing so,
create greater economic value. This is unlikely to

be done effectively without public-private
partnerships



The systems-wide approach

A multi-dimensional systems approach to food loss and waste should
be able to achieve:

1. a high value product chain,

2. reduction of on-farm and at-harvest loss and so optimising
producer profits

3. optimisation of technology from harvest to the consumer to
minimise waste with consequent profit gains

4. raising and maintaining the nutritional value and supply of food
products as commodities

5. development of new industries in extracting value from waste
material



Value Chain: enhancing commercial value

i

$ : : ‘ ﬂ
Controlled Commercialisation Model to:

* |P protection (e.g. plant varieties)—
competitive advantage

* Provide premium returns to the value chain



Value chain: input of science-based agricultural

services

Germplasm Sustainable Reducing food Market access
production systems  waste & loss

Breeding Consumer

technologies Low chemical Retaining preference

residues quality traits



Reducing loss
and
Increasing value
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“Post-harvest losses in small-scale fisheries
can be among the highest for all the
commodities In the entire food production
system. Fish losses caused by spoilage are
estimated at 10 to 12 million tonnes per year,
accounting for around 10 percent of the total
production from capture fisheries and
aquaculture”

“Physical loss also results from the discarding
of bycatch.”

FAO, 2015: http://www.fao.org/fishery/topic/12369/en



http://www.fao.org/fishery/topic/12369/en

- Iand Comm'

: i -
..q.w". ."
<l

AT

\“ Elihe ries = "ﬂ{:




20°S

New Zealand’s EEZ_|'%

® EEZ & Territorial Sea

O 4.4 million km?
(world’s 5th largest)

O 15 timesland mass
O 72% below 1000 m
* Coastline: 15,000 km
* 16,000+ marine species A
* 1,300 fish species o0's
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Extended Continental Shelf

———— OQuter Limits of ECS — 2,500 m Isobath
NZ-AUS 2004

Delimitation Treaty

The outer limits of the New Zealand ECS north of New Zealand are subject to the
delimitation of boundaries with Fiji, Tonga and France in respect of New Caledonia



New Zealand has a
gquota management
system (QMS) used
to manage resources
—there is a wide
range of QMS species




In most New Zealand fisheries, around 90% of the catch
comprises valued commercial species. These include
target species, as well as other valued species as bycatch.

Strict reporting and catch balancing procedures apply to
all quota species. All quota species, including those taken
as bycatch, must be landed and reported

against the appropriate
catch limits




In addition, new harvest technology is
reducing bycatch and increasing the
proportion of undamaged, low-stressed
fish, which provide a higher value

fresh product
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Reducing loss and increasing value —a
public-private approach
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The systems-wide approach: Genetics can
empower producers with the material and
information needed to produce superior stock and
improve fish and shellfish performance.

This can raise value at the start of the value chain,
with consequent impacts through to the consumer.

Commodity — High Value Product

Genetics Increased High value Niche
. —_— —_
\\/7 productivity products market

Fishand __ Production —>  Products —> Market

shellfish
stock


http://kotahi.mpi.govt.nz/DesktopModules/SimpleGallery/ImageHandler.ashx?width=600&height=459&HomeDirectory=/Portals/0/Gallery/Album/10&fileName=Aqua 2.jpg&portalid=0&i=126&q=1
http://kotahi.mpi.govt.nz/DesktopModules/SimpleGallery/ImageHandler.ashx?width=600&height=459&HomeDirectory=/Portals/0/Gallery/Album/10&fileName=Aqua 2.jpg&portalid=0&i=126&q=1

Genetics can empower producers with the material
and information needed to produce superior stock
and improve fish and shellfish performance.

This can raise value at the start of the value chain,
with consequent impacts through to the consumer.

Commodity —» High Value Product

Genetics Increased  __ Highvalue  __  Niche
N oductivity products market
Fish and roducton —> Products —> Market

shellfish
stock /

The Genetic Value Shift : Injecting high value into
the whole supply chain


http://kotahi.mpi.govt.nz/DesktopModules/SimpleGallery/ImageHandler.ashx?width=600&height=459&HomeDirectory=/Portals/0/Gallery/Album/10&fileName=Aqua 2.jpg&portalid=0&i=126&q=1
http://kotahi.mpi.govt.nz/DesktopModules/SimpleGallery/ImageHandler.ashx?width=600&height=459&HomeDirectory=/Portals/0/Gallery/Album/10&fileName=Aqua 2.jpg&portalid=0&i=126&q=1
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Public-private partnership on mussel breeding nzerimary

Growth Partnership programme)

Wild-caught spat makes it difficult to deliver a consistent supply of mussels
with the characteristics demanded by premium markets.

Therefore, selective breeding of mussels in captivity is essential. Wild spat
sources allow little control over the quality of the crop, whereas selectively-
bred spat can be produced from the very best parents.

Research into selective breeding is the focus of this programme along with
the development of hatchery technology to breed and hatch improved
spat.

This research, innovation in hatchery

tech nology and enhanced ca pa blllty | Trochophore D-veliger Pediveliger |
will provide significant economic and e
environmental returns, providing a rrtenion

more uniform product and reducing
food loss.
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Value chain: input of science-based agricultural

services

Germplasm Sustainable Reducing food Market access
production systems  waste & loss

Breeding Consumer

technologies Low chemical Retaining preference

residues quality traits



Summary:

Reduction in food loss and waste can be substantial, and enduring if a
whole-of systems, partnership approach is undertaken. This will provide
benefits: nutritional sustenance, supply chain efficiency, and
economic gain.

Regulatory frameworks
Traceability & audit
Accreditation

Safety and quality standards
, \ Research partnerships
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Innovation in the supply chain
Research & development
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