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On-the-go snacking  
and convenience products 
Convenience and on-the-go consumption of 
KHDOWK\�DQG�ƩOOLQJ�VQDFNV�LV�H[SHFWHG�WR�
FRQWLQXH�WR�JURZ�VLJQLƩFDQWO\�DQG�JURZWK�LV�
exceeding expectations. The dairy category 
is strong within snacks with yogurt and 
milk-based beverages, and cheese snacks 
are expected to be the next big trend. 
Furthermore, on-the-go products in 
convenient packaging for consumers on the 
URDG��LQ�VFKRROV�DQG�LQ�RƬFHV�DUH�H[SHFWHG�
to continue to grow at a fast pace in 2017.

To be a leading dairy company we need to 
develop strong concepts that support 
market trends. As a result, we will explore 
our opportunities within new categories, for 
example, within milk-based beverages and 
high-protein products. We will invest in 
innovation and product development 
making it easy for consumers to meet their 
daily nutritional needs on-the-go. 

Digital and e-commerce  
are game changers
The digital consumer trend has the potential 
to become a disruptive factor for the dairy 
industry. Digitalisation of the industry is 
progressing at a fast pace and on multiple 
levels with, for example, digital platforms 
and digital marketplaces expected to rapidly 
gain ground in 2017. In China, e-commerce 
grew approximately 100 per cent from 2011 
to 2014. 

$QRWKHU�GLJLWDO�WUHQG�SRWHQWLDOO\�DƧHFWLQJ�WKH�
dairy industry is mobile consumers requiring a 
new operating model, where the consumer’s 
experience becomes more important than 
the product itself. It is important to adapt to 
the new commerce landscape in order to 
stay relevant to consumers. 

Digitalisation is essential to creating the 
future of dairy and has the power to 
fundamentally change Arla’s business model, 
with e-commerce, digital marketing, as well 
as product development and packaging. We 
need to stay ahead of the game and become 
more experimental, bold and collaborative in 
our ways of working and digital is the perfect 
platform to spearhead this journey. 

The traditional way of working with 
distribution and in store product placement 
are still a vital part of Arla’s business. 
However, sales from e-commerce platforms 
RƧHU�QRW�RQO\�DQ�RQOLQH�VWRUH��EXW�DOVR�D�QHZ�
distribution setup and this will increasingly 
change the way of doing business for Arla.

Health agenda is accelerating
Global dairy trends point towards health and 
wellness, and conscious living. A growing 
concern regarding health and wellness 
among consumers leads to the creation of 
new dairy products, as well as dairy-free 
alternatives. Consumers are increasingly 
looking for transparency and authenticity in 
products and packaging. Rapidly changing  
macro trends lead to diverse consumer 
requirements for products, formats and 
packaging. 

5HWDLOHUV�LQFUHDVLQJO\�VHHN�GLƧHUHQWLDWLRQ�
DQG�IRFXV�RQ�QRQ�JHQHWLFDOO\�PRGLƩHG�IHHG�
and animal welfare product claims and  
they are pushing for continued ways to 
GLƧHUHQWLDWH�PLON�LQ�RUGHU�WR�JDLQ�FRQVXPHU�
loyalty.

2XU�VXFFHVV�ZLOO�EH�GHƩQHG�E\�RXU�DELOLW\� 
to turn consumer trends into assets, rather 
than considering them to be external 
disruptions, and we are in a good position to 
do so. For Arla, naturalness is at the core of 
our identity, Good Growth, and being 
farmer-owned is in our DNA. With our focus 
on healthy products and authenticity, we 
build trust and credibility with consumers. 
We continuously work with product 
innovation to meet consumers’ demands 
DQG�ZH�ZLOO�GULYH�LQLWLDWLYHV�IRU�WKH�EHQHƩW� 
of the commercial business, production  
and owners.

We will create credible market claims to 
GLƧHUHQWLDWH�DQG�OHYHUDJH�WUHQGV�DQG�
develop strong product concepts. 
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                       GENE DRIVES  
 

Governance Must be International  
From the Start 

 
	

“Gene drive” has been heavily promoted as a “breakthrough” technology 
for meeting the goal of New Zealand being predator free by 2050.   
 

However even before such a gene drive has been properly developed, the 
scientist behind the concept has recognised that in its original form at least, 
it should not be used because it cannot be confined to target areas and 
could wipe out a species globally.    
 

The immediate implication - that international governance must be in place 
before any use of the technique can be contemplated – is a wake up call 
ringing not just for scientist advocates.   
 

Government officials have also remained blinkered to the threats to New 
Zealand and have opposed the strengthening of arrangements that are 
vital to proper governance of the technology. 
	
	

Predator Free Aspirations, International Governance Realities  

A	gene	drive	is	a	technique	for	engineering	or	eliminating	a	species	in	the	wild.		It	gained	
attention	 in	 conservation	 circles	 following	 the	discovery	 that	 a	new	genetic	 engineering	
technique	(CRISPR	Cas9)	could	be	used	to	overcome	the	 laws	of	natural	 inheritance	and	
quickly	drive	a	sterility	gene	through	a	population.		

When	 the	Government	 set	 out	 its	 plan	 for	 a	Predator	 Free	New	 Zealand,	 it	 stated	 that	
“[t]he	predator	 free	goal	 is	dependent	on	breakthrough	science”	and	“[t]he	use	of	gene	
drive	 and	 other	 techniques,	 could,	 for	 example	 …	 lead	 to	 an	 eventual	 collapse	 of	 the	
possum	population”.1		

As	gene	drive	is	a	form	of	genetic	modification,	it	falls	under	GMO	regulation.		Yet	while	
other	GM	applications	such	as	GM	crops	are	said	to	be	confinable	to	certain	areas,	or	at	
least	national	boundaries,	 the	purpose	of	 a	 gene	drive	 is	 to	broadcast	 a	 gene	until	 that	
trait	has	colonised	a	population	or	entire	species.	The	pre-eminent	US	scientific	body,	the	
National	Academies	of	 Sciences,	 reviewed	gene	drive	 in	 2016	and	 stated:	 “a	 gene	drive	
knows	no	political	boundaries”.2	

For	 that	 reason,	 the	Academy	notes,	proper	governance	of	gene	drive	cannot	be	 left	 to	
individual	states:		
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Gene	 drives	 do	 not	 fit	 well	 within	 the	 existing	 regulatory	 logic	 of	 confinement	 and	
containment	 because	 they	 are	 designed	 to	 spread	 a	 genotype	 through	 a	 population,	
making	 confinement	 and	 containment	much	more	 difficult	 (or	 even	 irrelevant)	 and	 the	
environmental	changes	introduced	by	release	potentially	irreversible.		
…	
Research	on	 gene	drives	 is	 global.	 Responsible	 governance	will	 need	 to	be	 international	
and	 inclusive,	 with	 clearly-defined	 global	 regulatory	 frameworks,	 policies,	 and	 best	
practice	standards	for	implementation.3		

	

Purpose-built	 international	 regulation	 is	 a	minimum	
condition	 recognised	 by	 a	 wide	 range	 of	
commentators,	 from	 ethicists	 to	 biotech	
entrepreneurs.	 	 As	The	 Economist	magazine	 puts	 it:	
“A	decision	by	one	nation,	or	one	group,	 to	 release	
them	 might	 eventually	 affect	 every	 country	 where	
the	 species	 exists.	 Governance	 arrangements	 must	
be	international	from	the	start”.4		

The	Cartagena	Protocol	on	Biosafety	is	a	first	port-of-call	for	providing	governance	of	gene	
drives	as	it	is	designed	to	address	the	risks	presented	by	GMOs	when	these	move	across	
borders.		Established	under	the	Convention	on	Biodiversity,	this	treaty	is	founded	on	the	
principle	of	prior	informed	consent	with	respect	to	the	transboundary	movement	of	living	
modified	organisms	 (LMOs).	 It	puts	a	duty	on	an	exporting	party	 to	seek	prior	 informed	
consent	from	the	destination	country	(Article	7).		

However	the	protocol’s	rules	focus	on	intended	movements	across	the	border	of	a	single	
nation,	 and	 do	 not	 provide	 for	 consent	 processes	 for	 unintended	 movements	 across	
borders.	 	 A	 paper	 co-authored	 by	 one	 of	 the	 developers	 of	 the	 CRISPR	 gene	 drive	
technique	identifies	a	series	of	other	gaps	in	the	protocol	including	that	it	does	not	“define	
standards	 for	 assessing	 effects,	 estimating	 damages,	 or	 mitigating	 harms”	 and	 that	 its	
sister	Nagoya	Protocol	does	not	“define	rules	governing	liability	and	redress	for	damage”.5		

The	National	Academies	of	Science	also	identifies	significant	gaps: 

Given	 that	 the	 United	 States	 is	 not	 a	 Party	 to	 the	 Cartagena	 Protocol,	 it	 is	 a	major	 gap	 in	
international	governance	that	the	United	States	does	not	have	a	clear	policy	for	collaborating	
with	other	 countries	with	divergent	 systems	of	 governance,	 especially	when	 such	 countries	
may,	 in	 fact,	 lack	 the	capacity	 to	assess	 the	safety	of	gene	drive	 research,	undertake	public	
engagement	and	societal	dialogue,	and	maintain	regulatory	institutions.6	

 
Unintended Spread Across Borders  
	

The	 unintended	 spread	 of	 a	 gene	 drive	 could	 have	 serious	 and	 irreversible	 effects.	 	 A	
release	 in	New	Zealand	could	 result	 in	a	gene	drive	organism	 invading	another	 country,	
and	wiping	out	or	seriously	reducing	the	viability	of	local	populations	of	that	species.	

The	 species	most	 often	 referred	 to	 in	 discussions	 on	 using	 gene	 drives	 in	 conservation	
here	–	the	possum	–	raises	immediate	concerns.		“The	possums	that	have	become	invasive	
in	New	Zealand	originated	in	Australia”,	a	recent	Nature	article	observes.		“If	some	sort	of	
gene-driven	‘suicide	possum’	made	its	way	back	there,	it	could	wreak	havoc	on	the	native	
populations”	 –	 where	 it	 is	 valued	 in	 its	 natural	 habitat.7	 Such	 a	 scenario	 is	 simply	 a	

“a gene drive 
knows no 
political 

boundaries” 
US National Academy of Sciences 
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question	of	when,	not	if,	says	the	president	of	the	Australian	Academy	of	Sciences:	“Once	
gene	drives	are	released	into	wild	populations	in	other	countries,	they	will	inevitably	reach	
Australia”.8	

And	the	reverse	–	an	invasion	of	a	gene	drive	organism	
from	 another	 country	 to	 New	 Zealand	 -	 has	 the	
potential	not	only	to	harm	native	conservation	species,	
but	 could	 have	 serious	 economic	 consequences	 if	 it	
affected	farming	systems.					

As	New	Zealand’s	experience	with	the	rabbit	calicivirus	
disease	 attests,	 it	 is	 not	 just	 natural	 migration	 or	 an	
accidental	 shipment	 that	 is	 of	 concern.	 	 Once	
developed	 and	widely	 spread	 in	 one	 country,	 entities	
could	 act	 outside	 the	 law	 to	 take	 a	 gene	 drive	 and	
transfer	it	across	a	border	–	for	whatever	reasons	-	just	
as	 the	 calicivirus	 disease	 was	 illegally	 brought	 from	
Australia	to	New	Zealand	in	1998.			

 
Government officials oppose protections at international level 

Given	 this	 exposure,	 New	 Zealand	 would	 be	 expected	 to	 be	 leading	 efforts	 to	 secure	
international	 governnace	 arrangements.	 	 And	 in	 order	 for	 New	 Zealand	 to	 be	 credibie	
when	insisting	on	vetting	a	gene	drive	release	in	another	country,	it	would	need	to	ensure	
that	 other	 potentially	 affected	 nations	 participate	 in	 any	 gene	 drive	 release	 it	 may	
contemplate.				

Yet	 New	 Zealand’s	 approach	 to	 international	
governance	 discussions	 to	 date	 has	 been	 directed	
in	 entirely	 the	 opposite	 direction.	 It	 has	 opposed	
progressive	 reforms	 and	 even	 dismissed	 their	
relevance.	

The	 main	 focus	 for	 this	 discussion	 was	 the	
December	 2016	 Cancun	meeting	 of	 the	 parties	 to	
the	Convention	on	Biodiversity.			

There	 it	pursued	a	policy	position	that	no	changes	are	needed	to	existing	biotechnology	
regulation	–	 including	 the	governance	of	 gene	drives.9	 In	 keeping	with	 this	 stance,	New	
Zealand	was	one	of	three	countries	to	reject	even	a	basic	biosafety	measure:	“Australia,	
New	 Zealand	 and	 Canada	 …	 suggested	 deleting	 text	 on	 applying	 the	 precautionary	
approach	when	considering	the	release	of	gene	drives	until	thorough	risk	assessments	are	
performed.”	 10	 	 New	 Zealand	 also	 voted	 against	 a	 proposed	moratorium	 on	 the	 use	 of	
gene	drives.11			

In	 documents	 prepared	 in	 advance	 of	 this	 UN	meeting,	 New	 Zealand	 officials	 stated	 in	
response	to	the	issue	of	unintended	spread	of	GMOs	(such	as	a	gene	drive	organism):	

“This	isn’t	an	issue	for	New	Zealand,	being	a	remote	island	with	no	physical	borders.”12			

 

 

“This isn’t an issue for 
New Zealand, being a 
remote island with no 

physical borders” 
NZ Officials  

“Once gene drives 
are released into 

wild populations in 
other countries, 

they will inevitably 
reach Australia” 

 

Australian Academy of Sciences 
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And	 in	 a	 contribution	 to	 the	 Convention	 on	 Biodiversity	 more	 recently,	 New	 Zealand	
maintained	 that	 the	 adverse	 effects	 of	 GMOs	 such	 as	 gene	 drive	 organisms	 “are	 no	
different”	to	other	forms	of	GMOs.13	

Given	the	evidence	available	at	the	time	(which	the	Sustainability	Council	drew	to	officials’	
attention	 prior	 to	 the	December	meeting)14,	 it	 is	 extraordinary	 that	New	 Zealand	 could	
have	 adopted	 such	 positions.	 	 To	 what	 extent	 officials	 who	 led	 the	 negotiations	 were	
influenced	by	the	previous	administration’s	political	advocacy	for	Predator	Free	2050,	or	
were	 pursuing	 a	 more	 general	 laissez-faire	 position	 on	 biotechnology	 regulation,	 is	
unclear.		However,	new	research	published	in	November	2017	highlights	the	implausibility	
of	 New	 Zealand’s	 stance	 and	 that	 policy	 will	 need	 to	 be	 not	 just	 reviewed	 but	 largely	
reversed.	

 
Actually, It’s Too Risky  

Kevin	Esvelt,	the	pioneer	of	the	idea	that	gene	drive	could	be	used	to	eliminate	pests	for	
conservation	purposes,	has	concluded	that	 the	universal	gene	drive	he	 first	promoted	 is	
too	risky	to	use	in	the	wild.		In	a	paper	co-authored	with	Landcare	scientist	Neil	Gemmell,	
they	 report	 on	 mathematically	 modelling	 the	 risk	 of	 the	 genetically	 altered	 animals	
spreading	 beyond	 their	 intended	 target	 zone	 and	 found	 the	 risks	were	 serious.	 	 As	 the	
New	York	Times	reported:		

The	model	revealed	that	a	gene	drive	would	be	remarkably	aggressive.	It	would	take	relatively	
few	engineered	organisms	to	spread	a	new	gene	through	much	of	a	population.	“It	only	takes	
a	handful”	Dr.	Esvelt.			
…	
“The	very	idea	of	a	field	trial	is	that	it’s	a	trial	that’s	confined	to	an	area.		Our	model	indicates	
that	 this	 is	 not	 the	 case,”	 says	Dr	 Esvelt.	 	 “The	 kind	of	 gene	drive	 that	 is	 invasive	 and	 self-
propagating	is	in	many	ways	the	equivalent	of	an	invasive	species,”	he	said.15	

Any	 attempt	 to	 target	 just	New	Zealand	populations	of	 possums,	 rats	 and	 stoats	would	
carry	 a	 significant	 risk	 of	 the	 gene	 drive	 animals	 also	 invading	 other	 nations.	 	 “We	 are	
highly	skeptical	that	it	would	be	safe	to	release	a	self-propagating	drive	system	capable	of	
spreading	 beyond	 the	 target	 local	 population	 unless	 international	 spread	 is	 the	 explicit	
goal”	 the	paper	 states.16	 	 "I	 badly	misled	many	 conservationists	who	 are	desperately	 in	
need	of	hope"	Esvelt	said.17	

The	quest	for	applying	gene	drive	to	conservation	is	far	from	over	however.		

"I	think	some	of	my	colleagues	think	we	just	shot	them	in	the	foot.	We're	still	excited	about	
what	 gene	 drive	 has	 to	 offer,"	 Gemmell	 said.	 "But	 the	 tools	 we	 have	 right	 now	 are	 not	
optimal.	We	need	something	you	can	turn	on	and	off	or	has	a	finite	life."	18 

New	 Zealand	 Herald	 reports	 have	 also	 shone	 a	 light	 on	 the	 work	 of	 a	 network	 that	 is	
scoping	New	Zealand	offshore	 islands	 for	 their	potential	 to	host	what	 could	be	 the	 first	
outdoor	 trial	of	a	gene	drive.19	 	The	network	has	US	military	 funds	 to	 trial	gene	drive	 in	
mice	and	has	recruited	Landcare	as	a	local	partner.		
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International Governance that is Fit For Purpose  

Now	 that	 even	 the	 foremost	proponents	of	 gene	drive	 for	 conservation	 implicitly	 agree	
that	at	least	the	‘universal’	form	requires	strict	regulation,	the	focus	of	debate	can	move	
on	from	official	denial	that	there	is	anything	new	about	this	technique.			

It	 is	 clearly	 in	 New	 Zealand’s	 interests	 to	 have	 strong	 and	 credible	 international	
governance	over	 development	 and	use	of	 gene	drives,	 so	 that	 use	of	 the	 technology	 in	
another	jurisdiction	does	not	harm	our	native	biodiversity,	public	health	or	agriculture.		

It	 follows	 that	 a	 prerequisite	 for	 considering	 the	 release	 of	 any	 form	 of	 gene	 drive	 is	
international	 governance	 arrangements	 that	 are	 fit	 for	 purpose.	 	 The	 new	Government	
needs	to	realign	New	Zealand’s	international	representations	accordingly.		
	
	

Sustainability Council of New Zealand 
May 2018	
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