‘ Manaaki Whenua OUR LAN Whenuas: =) 3
’ Landcare Research AND WATER ;;:&“tawm [ SCIENCE

FOUNDATION

ZA(;A | AOAOEOA ACOEA
- AAT Z A C
OAE

Vd

MOAMOAAOAE DPAOEXxA

I AOOAOEOAOS

February 2021

Authors

Gwen Grelet °®2; Sam Lang *®; Charles Merfield 8; Nathaniel Calhoun 25, Melissa Robson

Williams 5% Abie Horrocks %; Alison Dewes %3; Angela Clifford 3!; Bryan Stevenson®®; Caroline
Saunders®; Carolyn Lister’?; Chris Perley®?; Dave Maslen®®; David Norton °%; Diana Selbie*; Donna
Chan ; Edgar Buns 1°%; Erenale Heron “°; Erin Crampton 24, Fiona CurranCournane °8; Fiona
Doolan-Noble 1%; Frank Griffin 1°; Hugh Good 8; Ina Pinxterhuis?°; Jacqui Todd"?; Jeff Su®®; Jenni
Vernon °7; Jo Cavanagh®®; Johannes Laubach®®; John King 82 Julia Jones®®; Kate Orwin %%, Kirstie
MacMillan 3; Maria Minor °¢; Mark Anderson 1%; Matt Buckley #?; Matt Harcombe ’°; Matt McGlone
55. Melanie Davidson ’?; Michelle Barry 2%, Mike Taitoko ®*; Miko Kirschbaum %°,Mitchell Donovan *

Nic Conland 83 Nicky StanleyClarke °%; Nicole Masters “3; Nicole Schon#; Norm Mason °°; Pablo
Gregorini %; Paul Mudge %°; Paul Tapsell®*; Peter Brucelri ®; Peter Tait®; Pierre Roudier®®; Rachel
Mellor, Richard Teague®; Rob Gregory &'; Robbie Price °°; Robert Holdaway °3; Robyn Dynes*;
Sandra Lavorel®, N" 1 " C % Skla Ldtica¥\Btella Belliss®®; Stephen McNeill 55 Steve
Apfelbaum 1 Tim Driver ®; Trish Fraser’?; Troy Baisden'®; Will Kerner 23,

HMContact details: greletg@landcareresearch.co.nzsam@auorumsense.org.nz

Reviewer s and/ or co-author s in the supporting documentation

Brent Clothier ’?; Chris Garland’; Chris Phillips®®; Clint Rissman®®; Craig Anderson ’?; Dean Stronge
5. Garth Harmsworth °°; lain Gordon'4; John Saunders®; Jules Matthews**; Mike Beare ’?; Nick Kirk
%5, Pablo Borrelli %% Paul Smith?; Pete Millard °°; Racheal Bryant!; Sam McNally ’%; Suzie Greenhalgh
%5: Tom Stephens?; Warren King *.

Research participant s

Ailsa Robertson“!; Alexandra Orr?’; Alison Stewart®3; Allan Richardson?®; Ally Orr ?7; Andrew and
Joanna Craw’®, Andrew Bates3;, Andrew Pitman 38; Angela McFetridge %, Angus Hogg *%; Anna &
Blair (Munta) Nelson ’®; Anna Campbell!; Ants Roberts™; Bev Trowbridge ®°; Blake Holgate "4, Cathy
Brown %, ClareBuchanan®; Craig Pauling??, 3, 3, Craig Stephen Craig Whiteside 1!; Dana Muir %,
Dave Lucock 8; David Birkett 3, Dean Martin ’3; Dean Williams %°; Dion Fleeming, Don (Howie)
Morrison "8 Eric Watson'!; Erica Van Reenar?; Gerard Hickey *¢; Gill Naylor 7; Graham Shepherd
19 Greg Barclay®’; Hamish Bielski’®;, Hamish Marr 1; Hazel Thomson %%, Helen Moodie 2% Hugh
Ritchie 11; lan Dickie®; lan Proudfoot #’; lvan Lawrie®®; James Allen®; James Milton; Jamie Gordon

For additional information and supporti ng documentation, please go to:
https://ourlandandwater.nz/regenag_or https://www.landcareresearch.co.nz/publications/regenag

AARMBAA AOEAAT AA A

/ Oz
O
(@)


https://ourlandandwater.nz/regenag
https://www.landcareresearch.co.nz/publications/regenag
mailto:greletg@landcareresearch.co.nz
mailto:sam@quorumsense.org.nz

54. Jarred Mair®’; Jono Frew Joseph Watts’®; Judith Roper—Llndsay45 Juliet Ansell'%8; Karen Atkins
13, KarenLeov ®; Katie Vickers3*; Kerry Harmer?®; Lance Gillespie’®; Len Ibbotson 23; Linda Matson
20, Linda Townsend 8, Macaulay Jones®®; Marcus Williams %; Mark Adams 8, Martin Hoban ’&;
Matt McEvedy!'; Melissa Tripe?®; Miah Smith 73; Mike Porter *; Mondo Kopua ; Murray Doak °’;
Murray Hemi °%; Nicola Morgan 3¢; Nick Edgar ©7; Nick Gill 2°, Nick Hishon 7; Nick Hoskins %4 Nick
Pyke %% Nigel Greenwood ’3; Paul Dakiel °; Paul McGill /%, Penny Smart®; Rachel Short Rennie
Davidson °; Rhys Roberts?; Richard Holdaway®3; Rob  Simic®?; Rod Oram #*; Roger Dalrymple
105, Roger Smal] Ronny Groenteman °°; Rory Grant?°, Ross Hyland'®; Ross Johnson'!, Sharleen
Gargiulo 2’; Simon Osborne ”3; Simon White !; Stephen and Annabell Crawford 8, Steve Bierema
1. Stu Macauley *°; SueCumberworth &; Susan Kilsby?; Tanya  Rutan 2%, TessaChilala 6%; Tim
Porter, Tom Fraser% Tony Moore 32; Trevor Cook®®; Vicki ~ Watson 8’; Wayne Allan’; Wayne
Langford 197,

Acknowledgements:
The preparation of this white paper and supporting documentation was supported by the New
Zealand National Science Challenge Our Land and Water, The NEXRoundation, Manaaki Whenua
Landcare Research and the generous irkind support of many organisations and individuals. We
thank Dan Park®®, Chris Phillips®®, Cynthia Cripps®®, and Ray Prebble™ for their help with the
editing of the supporting documentation and this paper; Nicolette Faville °°, Hazel Davies, Marion
Millard-6 17 + W+ & " | | ki~ a~ d, théinfograpbist adpngAnith' Eill Kaye Blake !, Bruce
Thorrold 2° and Jan Hania® for constructive comments on earlier versions of this white paper. We
also thank all the focus group participants who chose to remain anonymous.

Affiliation s:

! Abacus Big 2 Abron; 3 AgFirst; * AgResearch ® Agribusiness and Economics Research Unit (AERU),
Lincoln University, ® Align Farms; ” Allan Agricultural; 8 ANZ Bank ® ANZCO Foods

10 Applied Ecological Services 1! Arable farmer; 2 ARG 3 Atkins Ranch * Australia National
University; *° Author; ¢ Avalon Farming; 1’ BakerAg ' B+LNZ; *° BioAgriNomics; 2° Viticulturist
and/or orchardist; 2! BNZ ?? Boffa Miskell; 2 Bragato Research Institute 2* Calm The Farm

25 Castle Ridge Statior; 6 Code Innovation; 2’ Countdown; 22 Dairy farmer; 2° Dairy NZ; %° Dairy
Women's Network; 3! Eat New Zealand *? Environment Canterbury; 3 Farm to Farnt 3* Farmlands
35 Federated Farmers ¢ First Light; 3 Fonterra; 3 Foundation for Arable Research (FAR)*® Fraser
pastoral; *° Global HQ; #* Horticulture New Zealand; *2 Independent veterinarian; ** Integrity Soils;
4 Journalist “° JRL Consulting; %6 JTC Viticulture 4" KPMG “8 Land and Water Science *° Le Heron
Leigh Consulting Ltd; *° Leftfield Innovation; ! Lincoln University, °? Little Beauties, >3 Lowlands
Wines;

54 Macfarlane Rural Business® Manaaki Whenua- Landcare Research®® Massey University,

57 Ministry for Primary Industries; °® Ministry for the Environment ; °® Miraka; %© Muriwai Valley Farm
61 National Science Challenge Our Land and Watey®? New Zealand Wine; % Ng2i Tahu;

64 Northland Regional Council;%huz 7 AC x| " " G ¢&nRhythm; ¥ NzjLandcare Brust
88 NzX; %9 OVI21;°n 2 @; 3 PGG Wrightsor 72 Plant & Food Research " Quorum Sense

4 Rabobank; "® Ravensdowr ’® Rural professionat /* Rural Women; 8 Sheep & beef farmer;

® Silverfern Farms 8° Soil Connection; 82 SPCA®2 Succession & Taiao NRM, 8 Takarangi Research
8 Texas A&M AgriLife Research® The AgriBusiness Group 8" The Aotearoa Circle 8 The BHU
Future Farming Center, 8 The Milton Vineyard; ®© The New Zealand Merino Company; °* The NEXT
Foundation; 2 Thoughtscapes; °** Tipu Whenua; ** Toha Foundry, ®> Tohu Wines; °® Totally Vets;

9 oRangaHay °® Unitec; % University of Canterbury; °° University of Otago; % University of
Waikato; 192 Utah State University, 1°% Vetlife; 1°* Vine Managers; 1% Waitatapia Station;

106 Westridge Farm; 1% YOLO farmer, GoAhead Farms'®® Zespri.

For additional information and supporting documentation, please go to:
https://ourlandandwater.nz/regenag_or https://www.landcareresearch.co.nz/publications/regenag



https://ourlandandwater.nz/regenag
https://www.landcareresearch.co.nz/publications/regenag

FOUNDATION

( ® ) National
Manaaki Whenua i i Bt
, Landcare Research | Toora e wal SCIENCE

Contents

EXECULIVE SUMIMIALY.....ciiitiiiiiiiieiiemmeesie ettt eeeeseme et emmmnmens e e e nnee s 1..

INEFOTUCTION ... ettt e et e e e e eeemee e e e e e e en s e e ammmnmmeeeessesnseeneeesnnannnndd

1 What is regenerative agriculture in Aotearoa New Zealand?.....................7..
la An introduction to regenerative agriCulture................vvvviicerieeeiiiiiie e ereee s 7.
1b ¢S 2 an2NA | yR NBISy S Nheava G&turin@doNi O dzf G dzNB Y
= T L0 Eor= T 01T 8...
1lc Consultation with representatives of four major NZ agricultural sectors to determine
regenerative farming OUICOMES. .......oouiiiiiiii i ieeeiee ittt eere ettt eee e e en e 9.
1d Principles of RA TN NZ.......ooiii e 13
le A step towards uderstanding RA in NZ: to what extent are current farming systems
generating regenerative OUICOMES 2. ...coiuuuuuiiei e eeemmmc e e e e e e e e eee ettt eeaaaeeseebbe e e e e e e e e s mmmmman s 16
1f b Q&8 dBYItBXE..UZS ... ..ot 23

2 What do people want to know about RA in NZ and what research do they
(=T 0[BT OSSP PPPPPRPPPRRRN

2a bSSRa Fylfeaira HONPsed.. h.2.Q4... 6.ARSN..L.I QK

2b Needs analysis by agricultural sector: insight into priority research topics for the arable,

dairy, sheep & beef, and VitiCUITUIe SECIOLS........uuuuiiii e 30..
2c Needs analysis for RA practitioners: what scientific research is called forth by RA

3 What are the knowledge gaps for RA in NZ and whantificmetricsare
(TSTT0 =T o LSRR OU PRSP 7

4 Research designs...........coo oo reeeenenenneee D

4a Urgency, relevance, impact and legitimacy/credibility...............ccooommecciiiinnnnnnnnn. 37.
4b Lessons from overseas research iNRA ........vv i eeeeeeiii e 38
4c Different approaches to transdisciplinary research in the cetnté RA...................... 38.

5 Recommendations for RA research.........ooouooeieiceeeeeeeeeeeieeeeeeeee AL

6
7

ba S TSY o Vol I8 (o] oo 41..
5b Research dagns/MethodS. ... ..coooi i e e 41
5c Research that supports system Change..............eevieccccccueiiiniiiiiiiieeee e 42
5d Concluding reCoOMMENAALIONS. .........uuvuuiiiiiiiaaaaaa s eiiibebbbbe e eeeaam s eaa 43
S (=] =7 07 PRSP 44..
l LIWSYRAE mY ¢S . .wS2..an2NA. . 3f.2.345]. 58

For additional information and supporti ng documentation, please go to:

https://ourlandandwater.nz/regenag or https://www.landcareresearch.co.nz/publications/regenag

ity


https://ourlandandwater.nz/regenag
https://www.landcareresearch.co.nz/publications/regenag




Executive summary

CONTEXT:

)l

Regenerative agriculture (RA) is proposed as a solution to reverse climate change, biodiversity loss,
declining water quality and health of freshwater ecosystems, wellbeing crisis in rural and farming

communities and food system dysfunctions. RA may also open overseas premium and niche markets.
However, there is a lack of clarity about what RA actually is, £epticism about its claimed benefits, and

uncertainty as to whether the concept is even relevant to Aotearoa New Zealand (NZ).

This white paper is the result of an intensive collaboration and consultation during June to November 2020.
More than 70 NZ-based organisations and 200 people participated, collaborators including farmers and
growers, researchers, private consultants, industry levy bodies, banks, retailers, nefor-profit
organisations, overseas researchers and educators.

The research underpinning this paper aimed to: (1) better understand what RA means for NZ and (2)
develop a scientific framework for guiding RA research in NZ. It involved qualitative and quantitative online
surveys, focus groups and literature/website searches and focused primarily on what happens within the
farmgate.

px "z XLz d2z)1 G isaligndd toaaGdimportant in the context of RA. However, whakapapa
andd2 A" oV 1"d 1600 AGAo K+ " ol GeoxWi d2z1 G ¥l z yaddecpllctivelyd i
enacted by tangata whenua. Fom our discussions with Maori practitioners and researchers, it is clear that
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including in their businesses. For tangata and whenua to benefit collectively from system transformation

such as the one proposed by RA protagonists, an overview and G| ¢ G6 CA Gl Kz KC=
knowledge and practices for food and fibre production is needed first and also needs to be guided by
tikanga. Tangata whenua and their diversity of enterprises cannot meaningfully engage in a conversation
about linkages with RA until the time, space and resource for collective thinking has taken place. This work
| ++| d Az bzx ol | 7 A" Fx1 Gl KA @ndprac@ibngrd anGis cukehtly Lnderway
elsewhere.

FINDINGS:

1

A small group of NZ RA farmers and practitioners, considered to be leading innovators by their community,

informed the development of 11 principles for RA within the farmgate: (1) The farm is a living system (2)
Make context-specific decisions (3) Question everything; (4) Learn together; (5) Failure is part of the
journey; (6) Open and flexible toolbox ; (7) Plan for what you want; start with what you have; (8) Maximise
photosynthesis (year-round); (9) Minimise disturbance; (10) Harness diversity (11) Manage livestock

| G¢

d2z

strategically. Colld AGO+Wi AKC+d+ AV Gl | CAWEP+ + ddeus o), attAides dnd 6 + | +

behaviours important for working with complex living systems, and provide targeted guidance on farm
systems and practices.

{Gdl 049Gzl d "bzoK ~ 1 +0 =+ |thrdprege@aiives fiorh Todr QZ ayricujtiral geataisd,
(dairy, sheep & beef, arable, viticulture) focused on aspects such as social wellbeing, soils, integrated
circular systems and marketability of regenerative produce. The top sought-after outcomes included
achieving pride in farming, decisions based on long-term outcomes, increasing profitability and financial
expertise rather than merely increasing production, continuous learning and positioning NZ as a world
leader in RA.

Our high-level review highlight ed that the NZ agricultural sector is performing well and demonstrating

leadership in some respects but with regard to water, soils, and native biodiversity, agricultural activities
are contributing to NZ environmental and social challenges. Parts of the @untry are ill-equipped to cope
with predicted frequent /intense drought and flooding. Such challenges will likely need to be addressed if
> Gd KAz | W' Gd Az -AxaWCOIxE |~ Tixdz| £71"|AGIOGMI +

1
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I There is no hard and fast distinction between mainstream and RA systems and practices. Thee is instead
a continuum of practices with significant overlap between mainstream and RA. However, some practices
commonly employed by RA practitioners in NZ are RA-specific and some mainstream practices are
inconsistent with RA principles.

9 Various biophysical aspects of NZ are highlighted that sets it apart from other countries: its carbon-rich
soils, the extreme contrast between NZ native biodiversity and the species supporting its agriculture, and
its high propensity to soil erosion. NZ should evolve its own RA narrative based as much on soilcarbon
retention as on its increase and functionality, elimination of sediment losses, and the development of its
T i"7adaGl o6 di ghKxdd Kz i zd K= 3ity. Bxanir@tion ok dokésitand overlsead " A G
consumers preferences and their willingness to pay extra for specific environmental outcomes suggest RA
could increase the export value/overseas marketability of NZ food and fibre produce .

1 Research needs are vagd. Representatives offour NZ major ag sectors are asking for research on how RA
impacts (1) Freshwater outcomes (2) Food quality and safety; (3) Farmer empowerment and mindset; (4)
Long-term viability of whole systems; (5) Animal welfare; (6) On-farm all taxa (total) biodiversity; and (7)
Soil carbon. They also asked researchers to assess how RA might increase (8) resiliend®) accountability
in our food systems and (10) acces to premium/niche markets. In addition to the above, RA practitioners
highlight the need for scientific studies on how RA affects (11) soil health (12) profitability and production ;
and (13) whole-of-system environment, social and economic outcomes at fam-scale. Finally, professionals
in the wider agri-food system further want (14) data to de-risk investment and transition to RA; (15)
‘conventional-style' practice guides for RA, customised for different sectors and NZ contexts; (16) an
understanding of t he 'RA continuum"” and (17) clarity around the need for a definition /certification for RA
(or the lack thereof).

1 A consortium of 50+ scientists and independent experts examined the claims made by RA protagonists to
highlight key knowledge gaps for RA in NZ and to propose sets of indicators and experimental approaches
suitable to close these gaps. Topics addressed werei " 1T d+7 d~ X+*+WWb+Gl 6. 1! 1zl z
productivity; produce quality and safety; animal welfare; reduction of greenhouse gas emissions; soil
health; resilience to extreme weather events; freshwater outcomes; biodiversity; adaptation to global
change; and an integrated one whenua one health framework.

RECOMMENDATIONS FOR RA RESEARCH

We recommend that RA research be designed to not only test and/or explain RA claims, but also to

inform/d,o AAz1 A KCx AT "l dizVd" AKGzl zi h"~¢d "o61 Glhasédho T =
i b" I ¥ bxAyxzl a1 G+l KGd Ad"” A3 z|l ol £7d "I |nartatzvd. oo d £ T
achieve this, we recommend that:

T él T+W+x0" | A | z| K=+ Weddeseardlagptoaches bedptioritided.z 1 G

1 RA research be focugd on (i) established RA farms, that have been successfullynanaged under RA
principles for multiple years and (ii) transition case studies, which should whenever possible be located
where the most gains can be made from RA, should its claims be proven true.

9 Suitable experimental approaches:

» To investigate biophysical attributes: (i) pairwise comparative approaches with sufficient
replication, (ii) large-scale time-series (preferentially 5+ years) across a network of unpaired sites
following adequate baselining of both control and RA sites; .

» To investigate socio-economic attributes: large representative samples of population or businesses
for the investigation of socio -economic attributes using large-scale methods (e.g. surveys), or
smaller, carefully selected, representative exemplars of individuals or businesses when using other
methods (e.g. interviews)

1 Farm system research can be used to assess the impact of RA on farrlevel productivity and resource use,
and to understand the impact of individual RA practices in the context of a whole system management
change.



1 Life cycle analyses (not covered in this paper) ae essential to assess farm carbon and greenhouse gas
footprints.

1 Economic assessments offer limited insight if they do not account for increase or decrease in natural capital
(e.g. using natural capital valuation/true cost accounting).

1 Many outcomes (e.g. biodiversity, freshwater health, food quality, some economic outcomes) can be
assessed by combining farmerled data capture and remote/proximal sensing with scientists-led in-field
measurements and modelling/machine learning to ground -truth and increase accuracy and precision of
sensing technologies. This in turn canbe used to (i) create a direct data-based feedback loops between
farmers/growers, scientists, and consumers and (ii)contribute to a national effort on environmental

monitoring.

1 RA research prgects need to (i) collectively maximise synergy and complementarity of topics and
methodologies, (ii) include a combination of benchmarked metrics of significance to producers (RA and
others) and scientists.

PERSPECTIVES AND OPPORTUNITIES

The success and impact of RA research onthe NZ agri-food system can be accelerated by it being
undertaken in an adaptive, transparent and agile manner in genuine partnership with iwi, successful RA
practitioners and the wider farming community , industry and decision makers, scientists, and
representatives of market/brands_ to enable the rapid uptake of research findings by both consumers and
producers” "1 ] Glizid h”"~"d zxI 11! 1"711"AGO+d,
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BE SURE
TO WASH YOUR
HANDS AND ALL
WILL BE WELL.

https.//mackaycartoons.net/2020/03/18/wednesday -march-11-2020/ (with permission).

By 2050, our planet will need to feed close to 10 billion people. It is vital
that we transfo rm our agricultural and food systems so they work

with and not against nature . This is the only way to ensure people
everywhere have access to a healthy and nutritious diet.

(Inger Andersen, Executive Director, UN Environment Programme)

This is the contey A i z7 ACzx | £b" K+xd zI| "~ 1 x6x] £7 " KGO+ i "1 addgGl
proponents claim that RA can reverse climate change and lessen or even mitigate the environmental

impacts arising from food production while delivering social and economic benefits. Its critics question

these claims and point to the lack of scientific evidence.

On a wider scale, many see in RA the potential for a muchneeded transformation of the global agri -
food system. RA is attracting increasing interest, both internationally and in Aotearoa New Zealand (NZ)

. from producers, retailers, researchers, consumers, the financial sector, impact investors, social and
green entrepreneurs, aswell as from politicians and the media 5% 57 79122125/ 134/153, 162,173


https://mackaycartoons.net/2020/03/18/wednesday-march-11-2020/

So, what is RA? Which aspects have substance and which are justype? And how relevant is it to NZ?

This white paper presentsinformation and perspectives on what being regenerative might mean for NZ
farming systems and highlights a possible pathway for building scientific evidence on RA that is relevant
to NZ.

In NZ there is a groundswell of farmers transitioning to RA e.g.,%1%. Many see RA as a solution for some

zi h " dzdA "l oK+ 1 OGI zl d+xl A"W "1 | dz!l GxA" W | C" WWH
the widespread loss of topsoil, the increasing threats from more frequent and severe droughts, and the

pervasive wellbeing crisis of rural farming communities.

RA may also offer opportunities to secure overseas premiums and to niche markets. These aspirations

"+ "Wdz Vi Wxl Kx|] "K " I "KGzl "W WxOoxW @GHTWoj| 28I V8| ~A
0646z1 "I | dAY "AKx06i " Gl YCGIC | +0+xWzAGl 6 " "~ 1 +06+] A
futureproofing of food and fibre production

RA is a global, grassroots, farmerdriven movement founded on an ecological paradigm addressing
failings in our current global food system. The RA movement acknowledges that farmers can become
part of the solution to mitigate or reverse the negative environmental impacts of our current food
production systems.

However, RA is much more than a system of farmirg: it is a mindset that questions the status quo 78,

and instead of becoming defeatist sees opportunities for different ways of living, working and farming
8 105 RA aligns with growing worldwide societal and consumer demands for safer, healthier,
environmentally sound food systems, and engages in innovative processing and marketing.

Some argue that NZ farming systems are already regeneratve, and do not see an urgent need for a
change in the way NZ farmers manage their farms & 2% 4159 and other articles in this issue; 146, 161 They are also
concerned about the unintended consequences that RA might trigger. So, there are divergent views
about RA in NZ. At one extreme some are calling for transformation 12 5179153162173 "\yhjle others claim
that many of the negative environmental impacts of farming are the consequences of practices not
employed in NZ (e.g. broad-acre monoculture, and large-scale feedlots) %%, Therefore, any examination
of what it means to be regenerative needs to include multiple perspectives and actors.

This paper represents the collaboration of over 200 people from a wide range of research institutions,
the private sector, government departments, finance, farming communities, agricultural levy bodies, and
large corporates, as well as marketers and retailers*.

ift |zl K =ziixl " | xi Gl GAGzl =zi 1! izl Kyz 1+"qdzl q.
subsequently discuss), andin Nz" 1 i dol C | i Gl GAG=zl yzoW|] | ++| Kz b4
d2z1 G xzi1 W 0G+y” "1 | KC+t 6z"Wqd” 0G6qgGzldg” Al Gzl GAG=
corporations for how kai (food) is produced, and how whenua (land), wai (water), and rangi (sky) interact

NGAC K" 1 0" K" _AxzAWx: . JCGWx KCzx Az Kzl AG"W 1T +W" KGz
here® GA Gq | zA xWAWz1 x| GI | +A"GW, d2z1 G " aly@ieo Gl +c
d2z17 6 A+xzAW+ zi h" ! | x| dzil + AGd+x Kz | +K+1dGl + KCx(

d 2 z-ledconversations e.g., 3 6% 68: 176,

A collaborative approach with multiple perspectives also applies to the task of building scientific

evidence for RA. RA has polarised the scientific community in NZ and elsewhere. There is a plethora of
peer-reviewed studies on individual RA practices investigated in isolation, but only a few scientific

studies reporting outcomes from RA systems and these are mostly overseas studies. While some

technical experts and researchers see RA as an opportunity to advance socigecological knowledge and

GdAl z0+ h"~"d Aiz|ol AGOx W' I | dl "A+xd” zAC+x1d "VT060x KAC
due to its distinctive features, such as younger, carbonrich soils and world-leading farming systems.

Both perspectives need to be included in future RA research.



The anecdotal evidence for the benefits of RA in NZ is rapidly growing. RA farmers are recording their
observations and communicating them to other farmers via social media and on -the-ground, farmer-
led events. However, these obsevations, processes and reported benefits have not been tested by
researchers. This creates tension between farmers and scientists, adding to the systemic decoupling of
the NZ science system from the extensive knowledge base of NZ farming communities. Thisthe
unfortunate result of a three -decade legacy of public fund withdrawal (see *171), which, despite current
government reinvestment in extension services, continues today.

We have designed the research and consultation work underpinning this white paper with all of the

above in mind. We have included representation of a wide range of attitudes towards science, scientific
institutions and farming systems of NZ, and we hope the recommendations for building scientific
evidence will satisfy all parties with an interest in RA.

J s A P

M| | 21~ K AT z @Gicr far RA, wehdo offer i itsight into what outcomes are important, and

the principles and practices being implemented by some leading RA practitioners in NZ. We also
examine what distinguishes NZ from the overseas countries leading the global RA movement. In doing
so, we point towards areas where NZ could evolve its own narratives of RA.

s
+

We then provide an insight into the RA research needs that are specific to NZ. We consulted or
collaborated with influential key actors in the NZ primary sector . a smadl but representative group of

people involved in each of the four main NZ agricultural sectors , and took into account research needs
expressed by the RA farming community. We also summarise the indepth exploration of key RA
knowledge gaps identified by researchers and technical experts.

Finally, we provide a high-level summary of the most relevant research designs for building the scientific
evidence on RA in NZ.

While we have endeavoured to be as inclusive and holistic as possible, we acknowledge thatthe work
carried out to inform the writing of this paper was limited in scope due to limited timeframe, the limited
resources available, and the project coinciding with national disruptions related to Covid-19. Our
approach has delivered many lessons, whiti are embodied in the research designs suggested in this
paper.
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1 What is regenerative agriculture in
Aotearoa New Zealand?

I 201 OG+y zi KC+ | +i Gl GAG=zl ¢ zi ~ 716+ 7" AKAGOx "0
websites) showed that they are mostly based on processes, outcomes, or both!?°, Users should hence

| +71 Gl + GA | zdAT +C+1 dGO+Wi {8 AE+GY g4l | AbTAzg+i &1
examine, from different perspectives, what it might mean for N Z.

la An introduction to regenerative agriculture

We start by acknowledging the history and whakapapa of RA_ the other movements and traditions that

have inspired and energisedit***, &1 ~ ~  dx| "1|] 6"bxW ad"| + AC+ i Gl gk
617 Gl oWAoYT £ . &1 . _ Tzb+xV K {. Tz]|"W+x” dzl zi KC+
creation of the Regenerative Agriculture Association. The Rodale Institute remains a key organic research

"] WA+l dGzl =zV 06"l Gd" AGzl" A zdzKGl 6 KCx |zl +AK =z

from the early 1980s, been recognised as one of the alternative sustainable agricultures?® 47, Until
recently Rodale was alone among the organic agriculture associations in adopting the term

"1 206l £7 " KGO+~ Dbo K " 061 zGl 6 lodbxi zi zi6"I1 Gl 671 z:
visibility and relevance.

PC+ AK+x1 d"AKG@H+! &1 Gl oWKoT £~ Gd qzd+AGdzxd od=| "d *éo
Gl Il Wo| Gl d 1zllzxAKg "FGI Kz "~V xqgAz)1 " KGzl +lzWzoi ™~ |

to reverse the harm caused by intensive agriculture and continuously improve the farm system. Some
RA proponents” ©z G| AC+ o d + ®dinting qui tak So@e syshe@\@nAbe Sustained at a
degraded level. But for the proponents of sustainable agriculture, the idea that this may imply
Sd" Gl K" Gl Gl B GAA" A+ +6Gq |1 zI1 4+l 4=+

izl #W"adAWx” KCx |y _PAYGW ., . ¢ °b K"Wzlzdi izl dq:
for each aspect of environmental sustainability included in the taxonomy and to significantly progress

one aspect?, &z +0x17” KCx A" Wzlzdi |zxqd |lzK 11 zdaA"dqd KC
AKC" K Gq Gl Cx1 1l K Gl T Z| £ thd holistic putsuit| o6 cpatituous 0 Gd, C G

improvement, not only on environmental but also on social, economic, and cultural outcomes, both
within and beyond the farm gate. It thereby strives to positively influence agri -food and politico -social
systemsSO; 125; 152.

While RA is informed by the many predecessors of alternative agricultures, unlike them it does not
preclude any particular practice if it is needed to facilitate the transition of the agroecosystem to a state

of increased health. In other words, the means are less important than achieving the ends. Therefore, a

| 1 GI Gl 6 " KKV Gbo A+ zii zillodld "AC"IAGOGA +Gq " zo Kl zd+d

PC+ |l o711+l A W+tOxW zi | +0+x+WzAd+xl A zi 1! &g | zdA"1 " b\
loose but coalescing group of like-d G1 | +| Axz AW+ dzdAW {i"1d+¥vd "I ] o1
"dqzl 6" AGzld "1+ dA"TAGI 6 Kz bt izi @L|RAYSIblildgG: a+d.

slightly different hierarchy of values in that it is outcome -focused and strives to continuously improve.
In Aotearoa and elsewhere RA is still evolving, and this contributes to its vibrancy and, for some, its
appeal. But it can be difficult to grasp because it lacks a crystaiclear definition 1°2,



Figure 1. Regenerative agriculture draws upon many alternative agricultures and is outcome-focused and
principles-led (see section 1d).

lbp+ "z d2zi1 G "I | 712061 7" KGO+ "0
whenua (nurturing our landscapes) %

&l K+ "z d2z1G” KCx ol GOx1 g+ "1 | =zol »ysofgheratiots] | Wo | C

AKCilzo06C " d+1Gxqd zi o6+ " Wz06Gl "W y+bd Kz KC+ KGdzx =z

sequence (whakapapa) relates humanity to the natural world °°. Based on this relational understanding,

the wellbeing of humanity is reciprocally bound to the viability and vitality of the natural world. To ensure

our collective wellbeing, cultural experts (e.g. tohunga, kaitiaki, rangatira) use deeply encoded systems

zi d2K" oV "1 6" KGF"1 6" "1 | F" jaki oxcaretabers®f this bMantedn" K" y C
their tribal territories 1°°.

For a range of reasons linked to a settler agenda Gee 18 for contexty ‘the ability of tangata whenua to listen
to the land, read the signals in the world around them, and enact their responsibilities as kaitiakitanga

has diminished 37475 However,al + ¥ G|l | WGl 6 zi Y C" ¥" A" A"” d2K"o21 "1 6"
social, cultural, environmental, and e@nomic platforms.
o+ "z d2z7 G b "qd+d +| AM"AGCE P+ 2" T AV K Gz | |GG 21l | O

outcomes, °, and balances profitability and asset growth with the reconnection of its peoples and
revitalisation of ancestral landscapes® ® 7% 6, While there is diversity in the application of customary
values and principles according to enterprise type, scale, governance maturity, capability, and capacity
65 d2z1 G +| AGAG+qg _d°dq:" ol | +7T AGI | | bi ¥C" F" A" A"
characteristics:
9 diversified portfolios, to spread risk, manage complex system interdependencies, and achieveholistic
outcomes

1 holistic and intergenerational decision-making , building multiple capitals for short, mid- and long-
term benefits



1 multi-purpose landscapes, including cultural and environmental relationships and exchanges with
landscapes alongside economic and aesthetic/social aspects

1 collectivisation by smaller MEs to achieve economies of scale and aligned outcomes.
While a relational world view is pervasive in MEs, what tikangaW+ |  AY " | AGl + ~ Wzz¥qd WGT:

of such practices, particularly at scale, is poorly known. In the agrifood and fibre sector, tikanga-led
practices have been maintained over the pag decade by a core of small and medium-scale verified hua

parakore and te waka kaiora, d2z37 G z71 6" 1 Gl d AT " | AERGEhéydiffedfroth U AT z | :
based models of organics and RA in that they are free of GMO and synthetic inputs, which, from a te ao
d2z7 G A+1dAxlI KGo+x” | Gdi o AAK AC+t OGA" WGKI zi KCx | " Ko

Te ao farming and gardening practices strengthen the relationships between tangata and whenua
through methods and materials suited to a particular place and cultural narrative, rather than a particular

system. Community and locakg,| " W+ F" G d21" _o6"17 | x1d_z711 ¢&"Th¢sg,: C" Q
community -led initiatives, as well as tertiary-level courses offering customary practice and management

qualifications %% %5 are helping to reinstitute whakapapa and passonthem2 A" o1 "1 6" "1 | KGT¥T
customarycrops(e.g.F¢+ d" V1" "I | A"1z:” "d yxWW "d C+xGi Wzzd Azl

An emerging group of large and medium MEs scaled for large export markets are exploring ways to

embed tikanga-led practices into theirfal dd,” z11 C"1 | ¢” "I ] iz1+xdA&kd. pCxd=
for many MEs in enacting duties as kaitiaki. While alternative agricultural systems may offer tangata

whenua some tools and practices to achieve more holistic outcomes, they do not address the deep
culturalandT + W" AGz |l "W ¢qCGi Aqd | x| x| izl d2z7G | zWWedl AGO=
Al "1 AGl £+ ~ Wzz¥Fd WGEGF+”" "~ GA -farg préaicd enipéers @ing&aGvhebuagoC " T G 6
be the owners of their unique and shared knowledge.

Overall, the diversity of farming practices is contributing to a rekindling and growing knowledge about

what tikanga-led practice can look like in different places, scales and contexts. The systems and practices

"1 Gg Gl 6 3 GWW b entities] TG éngage Witz emargirgy sy&tems such as RA, and to establish

a collective understanding of tikanga-W+ | AT " | AGl +” d2z1 G | KGKGxd "I | K
resources and time to consolidate a diverse, often invisible, landscape of activiG + d, px "
enterprises led by whakapapa and customary knowledges are an opportunity to rethink norms
underpinning food and fibre systems in NZ ©3.

1c Consultation with representatives of four major NZ
agricultural sectors to determine regenerative farming
outcomes

We consulted with sector working groups, including 60 participants from the arable (17), dairy (15),

sheep & beef (20), and viticulture (9) sectors %°. These groups spanned the continuum of professions

engaged in those sectors_ from farmers to financiers (banking), to scientists, consultants and retailers
(supermarkets). They represented a diverse array of perspectives, particularly with regard to RA. Tangata

whenua were not well represented from these groups, but separate initiatives, inquiring into what

"1 20l 27" KGOt~ zo Al zd+gNxd GO BOA Glzo2WK oWG Pt GB | G AXGE TA'A @at"d, ™
d2z1 G” "d xWAW" GI | Gl dtl AGz | . b, Jt 2d = | " T
thoughts/opinions on regenerative farmin g systems. Those approaches and resulting findings are

described in the following sections.



Most popular topics

Our first approach was to solicit and analyse written and oral perspectives from each participant on their

z AGlI Gz | Hatmmked#farming systems regenerative . j+ " dF+| A"1 KGlI GA" | Kd, 4
d o | C thaldoesa jegenerative farming system look like to you for a given outcome? What should

a farming system achieve or deliver in your opinion for it to be regenerative in this particu lar aspect?

When participants did not know what RAis, they were invited to base their answers on what the word

Y £ 06+ niedn¥tdt@em. We then coded their answers according to major themes. Figure 2 shows

what themes were most frequently discussed (note that a controversial theme can register just as high

on this list as those representing consensus.) Table 1 provides a summary of the togics included in each

theme.

Nzl G"W 4+WWb+Gl 6 3"d " A"TAGIoW"T W i7+8o0xl A AKCxdx"
about wider systems rather than focusing narrowly on input/output/practice. Soils were the second -
most-discussed theme, further emphasising the focus of RA on soil health 1°2,

Social wellbeing -

Soils-

Integrated circular systems -

Access to Markets -

Production, productivity and profitability -
Mindset-

Biodiversity -

Waters -

Long-term & Te Ao Maori culture / values -

Air & climate change solution -

RegenAg definition & Evidence - 65
Food Quality & Safety - 62
Animal welfare - 53
Resilience - 45
Farm integration in Landscape - 20
0 5 10

Percent

Figure 2. The number of times conversations were coded to each of 15 themes (n = 1,671).

There were 60 participants in total, drawn from four different agricu Itural sectors (arable, dairy, sheep & beef,
and viticulture). The number of times each theme was coded also relates to its universality across the four
sectors. /n: Grelet GA RobsornWilliams M et al. 2021°°
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Table 1. Summary of the topics included in the 15 major themes discussed by participants of our four sector working
groups. /n: Grelet GA, RobsorWilliams M et al. 2021

Theme

Examples of participant descriptions  of regenerative outcomes

Social wellbeing

Soils

Integrated,
circular systems

Access to
markets

Productivity and
profitability

Mindset

Biodiversity

Waters

Long-term and
A+t "z
culture/values

Air and climate

change solutions

RA definition and
evidence

Food quality and
safety

Animal welfare

Resilience

Farm integration
in landscape

T 201 1" KGO

d2:;

Good physical and mental health of farmers and employees. Enjoyment and fulfilment from work. Healthy food. Thriving rural
communities and jobs. Urban and rural communities engaged with farming. Consumers connected to food.

Improved soil physical health e.g. improved structure, organic matter levels, water holding capacity rooting depth, and decre ased
compaction and soil disturbance and erosion. Improved soil chemical health, increased soil C, TotalN, and increased nutrient cycling.
Improved biological health e.g. increased biological activity, more worms, more fungi. Increased soil resilience to floods and drought,
relationship of soil health with biodiversity, plant function and animal function.

Farms managed as a system, recognising interconnections between on farm practices and ecosystem health, and dependencies
between environmental, animal, social, cultural and economic dimensions. Tight nutrient cycles resulting infewer nutrient inputs and
losses and reducing imported and non-renewable inputs. The stocking intensity of the farm is no more than can be supported from
the surrounding area all year around. Organic matter recycling, e.g. through composting and farm wastes reconceived as resources
e.g. for organic matter, nutrients, energy. Mixed systems, such as animals integrated into crop or vineyard.

Greater emphasis on local- Local customers, profits kept local, supporting local communities and businesses. NZ regenerative
agriculture has a strong brand, a compelling and evidenced story and NZers are proud of the way the food and fibre is produce d.
Regenerative produce should command a premium. Payments received for other values/services produced on farm, such as
ecosystems services and carbon sequestration. High trust relationship with financial sector and financial sector valuing muliple values,
not just economic. Some participants highlighted a tension between producing a premium product and ethos of healthy food being
available to all. Other participants questioned whether regenerative principles should underpin all of NZ agriculture, or jus t certified
i"1dd.

Whole of system productivity measures used. Less impact for unit of yield. Profitable while internalising externalities and paying living
wage and maintaining good conditions for employees. Businesses are not just for profit, and profitability is balanced with quality of
life. Profits shared at all stages of the value chain. Businesses moving away from commodity markets. Multiple sources of inome.
Financial freedom to experiment.

Work with nature for holistic outcomes, not trying to control nature and not just for production. Proud and happy to be a regenerative
farmer. Curious, openrminded, experimental with a drive toward continual improvement underpinned by learning and adaptation.
Confif 1 A Kz K" T+ VT +xdAzl dGbGWGKI izl KCx i"Vvd"d GaA"Il Aqd" K=z
Collaborative with peers and connected to community. Observed desired shift in mindset towards regenerative agriculture, where
farming expertise is valued, and there is a high trust relationship between farmers and regulators that also allows for experimentation.

a" ¥

All parts of the faming environment are biodiverse, for example, microbial, insects, plants, birds, genetic, and in soils. Taonga species
and native biodiversity are protected. There is structural and functional biodiversity. Regenerative farmers consider biodiversity
beyond the farm boundaries and support biodiversity at landscape and ecosystem scales.Diversity considered more generally such as
moving from monocultures to polycultures and strategic use of trees in the landscape.

Reduced contaminant loss from farm. Planting critical source areas and gullies. Improved water quality and ecologicalhealth in
waterways. Stock out of waterways and improved wintering of stock. More efficient use of water on farm.

Long-term outcomes inform planning and goal setting. Future needs recognised and accounted for. Next generations have a
connection with the land. Next generations want to farm and can farm profitably. Farming for environmental outcomes. Stewards hip
demonstrated to the public. Improved mauri of the land and water. Respect for cultural values and those values protected. Taonga
acknowledged and protected.

Improved air quality. Reduced greenhouse gas emissions. Reduced methane emissions through grazing practices and reduced animla
N intake. Sequestration and deep storage of carbon in soils. Measuring and monitoring in place.

Regenerative farming claims need to be verified and practices audited. Outcome measures as opposed to input measures suggeste
as a way to build evidence but allowing flexibility in practice. Ongoing monitoring and evaluation processes in place. Differing views
on how to define regenerative agriculture from black and white definition that is easy to certify and provide the evidence ne eded to
secure a premium, through to continuous improvement nature of regenerative agriculture means that the definition should be more
about the journey, or the trend. How do we know at what point on the journey we become regenerative? Outcome measures as
opposed to input measures suggested as a way to build evidence but allowing flexibility in practice. Some arable farmers noted that
going fully regenerative is more difficult for arable systems, and that pastoral systems may have more to gain from regenerative
practices.

High quality, verifiably nutrient -dense foods. Reduced or no chemical usage, leading to verifiably residuefree foods. Although
participants from all sectors thought reduced chemical usage was an important outcome of regenerative farming, some in t he arable
and viticulture sectors indicated the challenges of managing resistance and producing clean seed lines without agrochemicals and
suggested that the emphasis should be on different inputs not no inputs, such as exploration of alternatives to chemi cal biocides.

Yearround high standards of animal health and welfare, including good nutrition, good husbandry, good disease surveillance,
T2doWAKGI 6 GI T x|ol x| | Gdzx"d+ "I | dzl A" WEKAI used ploxidp the opporukity foosthek G
Az ~ads VAL " K+ {1V x"dx| 1+ iz7 1C+xdGl "W "1 | KCxil"AxoKGl ¢
Ecological and economic resilience. Ability to deal with change, especially systems and crops thacan cope with extreme weather.
Resilience is considered not only at an individual farm level but at multiple farm level.

Farming in the context of the landscape, such as planting out Critical Source Areas and fragile landmaintaining ecological corridors or
T206+1 27" KGl 6 | " KoT "W W' I |dl"A+ 7oll AGzld. &l K+xo61 " A+x| | " Kl cdx
Collective management of landscape scale concerns such as crossontamination of clean seed lines from biodiverse cover crop mixes.
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Most important topics, and statements participants agreed with most

ZoaVl d=xlzl | "AAvz"1C y"dqd Az "dgF A"V AGI GA" | Aq Az =+G
outcomes they had previously discussed, or to indicate their opinion on the veracity of particular

statements about some of these outcomes °°. We used Likert scale surveys® with an even number of

choices ®8.

We focused the surveys on outcomes relating to soil health, social wellbeing, mindset, the financial

success of farming businesses and the marketability of regenerative farm produce. Approximately 80

guestions were included. To obtain data on importance ratings, participants were asked to rate the

importance of particular outcomes with four possible answers: 1 (not so important) , 2 (quite important),

I O - - GadAzl A" | K: z1 _EWAY £4d Wi GaAzy A" | K Pz
d"1 Fx K" b GWGKI zi "~ d Tz26xl 7" AGO+x AVl z| ol " | "q
approximately 20 statements derived from earlier conversations about access to markets (see Figure 2

and Table 1). Participants were asked to choose between the following four answers: 1 (not true), 2

(unsure), 3 (possibly) and 4 (yep, | agree).

I+

Figure 3 presents a highlight of the most contrasted or interesting answering patterns. The answers for
the full set of questions are provided in the full study report °°. Pride in farming (but not necessarily joy
in farming), making decisions based on outcomes sought in the long term, increased profitability and
financial expertise (as opposed to increased production), continuous learning (but not necessarily

"I FlzyWx| 606Gl 6 "Vt dxid” =+WAxT AGd+: " Az dGAGz!I Gl 6 t
highest rated outcomes. The aspiration to become a world leader in RA whilst suggesting NZ farming
di gA+dd "1+ |lz&A I +K ~ 1T +06+1 1" AGO+~ T +AV x4+ Kd " 36

Additional answers (not shown here) shows that participants valued long-term over short-term returns
55

As regards social wellbeing, farmer empowerment and community support are significant. Aspirational
and attitudinal aspects of farmer behaviour/belief were ranked higher than operational matters. Soil
priorities related to soil structure, function (carbon and microbes) and water capture/retention, more so
than carbon sequestration (data not shown).

Lastly, our data highlighted differences in perceptions about the certification or verification of
regenerative produce: participants from all but viticulture (data not shown) believed verification was
unnecessary, because storytelling works well. However, they thought science-based verification is
possible and is needed for traceability.
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(a) Increased profitability -
Production increased -

Less production, more value -

Same production, more value -

Reduced reliance on agchemicals -
Increased financial expertise -

Financial freedom to innovate -

Continuous learning -

Farming is enjoyable -

Growers proud of their job-

Farmer and grower expertise acknowledged -
Detrimental practices are stopped -
Detrimental practices penalised -
Continuous improvement-

Long-term outcomes inform decisions -

(b)

NZ become world leader in Regen ag-

NZ already regenerative -

Verification not needed, story-telling works well -
Verification based on science -

Verification of outcomes is needed to back up traceability -

1.N 2.U 3.P 4Y

Figure 3. Importance ratings given to 20 different outcomes relating to the financial success of farming
businesses, soil health, social wellbeing mindset) in the context of regenerative farming systems (a) and
veracity of statements made about marketability of RA produce (b).

Panel (a) shows he relative distribution of answers to questions about the importance of particular sought -
after farming outcomes. Participants were asked to rate the importance of a range of outcomes using a Likert-
scale survey. The figure slows the relative proportion of participants having chosen option 1 (not so
important), 2 (quite important), 3 (very important) or 4 (extremely important) . Panel (b) shows the relative
distribution of answers to questions about t he veracity of statements about marketability and the extent to
which participants agreed with any given statements. Participants were given the choice between1 (not true),
2 (unsure), 3 (possibly) or 4 (yep, | agree)For both panels, the colour intensity is proportional to the number
of participants choosing that option: from grey (no participants selected that choice) to dark brown (most
participants selected that choice). Adapted from Grelet GA, RobsonWilliams M et al. 2021°°

1d Principles of RA in NZ

RA is principlesbased. This has a bearing on everything from the mindset of the individual farmer to
the care of the farm system, to the stewardship of the larger ecology in which the farm sits, and the
surrounding community. RA is not just a number of core practices, farming strategies or prohibitions.
Before we focus on some of the RA principles, we look at some of the context for RA.

Differences between practices -focused and principles -led systems

The industrial approach that defined the 20th century strove to maximise efficiency by prescribing and
enforcing certain practices. The formal education systems, manufacturing, large corporate structures,
and indeed the industrial farm are examples.



FigureAGWWo ¢ A7 " K+d Cz»y WGOGI 6 di dgA+xdd | Gii+Y iv=zd Gl | o
AV "1 AGl +d~ "1 | 1T+W =zl CGo6C 1 x706i Gl AaAkd. o@C+x 1 =
optimised for flexibility and self -maintenance, and it requires less nonrenewable energy. It is
democratising, fit for living systems, and encourages perspective shifts and learning.

d
(o

This focus on living systems alsoencourages holism and recognises interdependence. It is perceived as
being better suited to sy stems requiring agility. Box 1 provides two examples where a shift of focus from

practices to principles has been implemented at a global scale for increased operational learning, agility,

and transparency.

4
a
Rhythm

Figure 4. The differences between practicesfocused (e.g. industrial systems)and principles-led systems
(regenerative systems)(adapted from nRhythm, https://www.nrhythm.co - with permission).

Box 1. Lessons fromhumanitarian aid and international development

The shift from best practices to principles-centred design has been implemented in the last 10 years. We provide two global
examples. The first is the Digital Development Principles, a set of nine principles edorsed by nearly every UN organisation,
the World Bank, the Bill & Melinda Gates Foundation, many national governments, and scores of other international non-
governmental organisations (INGOs). The digital principles help to guide investment in new areas of innovation, ensuring
the area remains collaborative and duplicated failures are rare®. They also prioritise the inclusion of beneficiaries. The digital
principles inform the movement of tens of billions of dollars each year.

The second example is the Digital Investment Principles, which direct funding for public health initiatives globally. Here again,
major UN organisations, the WHO, INGOs and national development offices have endorsed the principles to help align
investments. While a bestpractices approach created fragmentation and opacity, these principles are driving huge gains in
transparency and learning. By focusing on principles, we are not dodging the difficult task of definition: we are setting the

stage for decades of successful collaboration.
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Regenerative principles being applied in NZ 86

We asked 21 leading RA practitioners (farmers and educators/consultants) in three sectorbased focus
groups,” What are the high-W+ 0+ W AY Gl | GAW+qd AC" K 60oG| + izand "1 4d
T JC"K | zxqdq GA dx"I1 Kz C"\WeHoclsedidiscAssibnson dciGe® taking @Bdcd d, £ X -
behind the farm gate.

There was strong alignment of principles between the pastoral, arable and viticulture sectors. Similarly,
ACxt 11 AV "I KGKGzIl £1 4~ T xdAzl d+d " bz opdr, ihseparablefrom:T " KGO

the principles. We have therefore integrated all the responses into the 11 principles shown in Figure 5.

Mindset &
Attitude

Make
context
specific Plan for
The farm decisions what you
is a living want; Start
system with what
you have
Question MEXIanse
everythin photo-
y 9 synthesis
Complex, Instructional
adaptive, circular
Learn systems Minimise
together y disturbance
Failure is
Harness
p.art of the Diversity
journey
Manage
Open and livestock
flexible strategically/
toolbox holistically

1. The farmis a living system

2. Make context -specific
decisions

Question everything

4. Learn together

5. Failure is part of the journey

6. Open and flexible toolbox

7. Plan for what you want;

start with what you have

8. Maximise photosynthesis

(year-round)

9. Minimise disturbance

10. Harness diversity

11. Manage livestock
strategically/holistically

Living systems are complex and constantly evolving, understanding how nature functions
supports holistic decision-making.

Context varies from place to place, person to person and season to season adapt your
system and practices to suit.

Be curious, question your beliefs and testdifferent ideas.

Connect with like-minded peers to speed up the learning journey , include perspectives
different from your own.

Push beyond your comfort zone - small failures provide the best learning opportunities.

Try to use practices that help improve ecosystem function while keeping others up your sleeve
for if or when you need them.

@ "I dGAGz | ¢leak dodlst makiBring and planning are key.

Treat your farm like a solar panel, bigger green leaf area supports greater photosynthesis
meaning more food for soil microbes and improved soil health.

Keep the soil covered and limit disturbance from chemical application, soluble fertiliser,
machinery and livestock compaction.

Diversity benefits the whole ecosystem_ microbes, insects, plants, birds, livestock andyour
community.

Livestock are a powerful tool for building biological function and fertility in our soils, when
managed well and adaptively.

Figure 5. Regenerative principles being applied in NZ. 11 principles were identified by a focus group of 21
leading RA practitioners (RA farmers and educators)./n. Lang et al. 2021%°
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These principles reinforce the message in Figure 5 that regenerative systems need to be managed as

living systems, complexity needs to be embraced, and an adaptive and contextspecific approach to

farm management and design adopted. The principles on the left of Figure 5 relate to social and

Adi |l CzWzoGl "W bxC"0Gzol dq _~ adGl | dg+A -~ " AKGKo| £~ 1 yCxz)]
zi i"7ada AV"I AKGl xd _~ &l gAT ol AGzIl "W hzAK dol Al Gq Gl
current soil health framework (see: 6 Principles of Soil Health) taught by RA educators in the USA. Thus,

while every farm is unique, there are universal social and ecological principles.

The more centrally aligned principles in Figure 5 show that RA is a journey, and that the transition takes
time and will pose challenges. They reinforce the importance of the context of a given farm or farmer
(including strengths and limiting factors), goal-based planning, and the exploration of new
tools/practices while not abandoning the safe and familiar. Practitioners made the point that even
following only a few of these principles can deliver positive outcomes, although the full potential comes

from working with all of them.

This exercise and the resulting principles are just an initial contribution, and we expect they will evolve.
Essential to this evolution will be the braiding of insights, visions and influences from mana whenua,
Gl Il Wo| GI 6 d2z7 G "061 GbodqGIl £dd+d.

le A step towards understanding RA in NZ: to what extent are
current farming systems generating regenerative outcomes?

If the claim that NZ farming systems are already regenerative were true, it would have significant
GAaAWGI " AKGzl g iz7 h" ~"d "bGWGKI KAz | "AKol + Gl Kx1 1 " KGz |
to position NZ as a world leader in regeneratively produced food and fibre is an opportunity we can't

miss.

This question was also raised by our needs analysis focus groups (see section 2). In addition, most
participants of our sector working groups indicated that theyt Cz 0 6 CA KC+ JA" Axd x| K
T 201 £7 " AGO+x~ Gd | zK Al o+x” DboK KCxi "0671+x| GAC ACx
break the question down into the following sub -questions:

1 Are currently measured outcomes indicative of the land bein g managed regeneratively?

1 Are RApractices different from practices employed in mainstream farming systems?

1 How in-line with regenerative principles are current mainstream farming management types?

1 How do people deeply involved in our agricultural sectors perceive their performance?

We undertook a time-constrained scan of the peer-reviewed literature and websites for a high-level
stock-take of the available information. We gathered all the information we could find in under 5 hours

using Google Scholar, Webof Science and Google searches. We started with the premise that RA and
mainstream management are entirely different. Table 2 summarisesthe current stock of information.
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Table 2. Stock-take of information currently available in NZ about practices, principles and outcomes from
RA and from mainstream farming systems. Knowledge gaps are indicated in bold

RA

Mainstream

Observations:
anecdotal (e.g.
by farmers)

At farm scde in all regions of NZ. No observation at
scale greater than the farm.

At farm scale and greater scales (sub
catchment, catchment, region) in all
regions of NZ.

Farm-scale NZ: pastoral RA farms | only one
whole -of -systems study replicated across

multiple pastoral farms , still unpublished (Grelet,
pers. comm.). Other studies on the way, focusirg on
one farm at a time (Smith & Scoffield, pers. comm.).
Several published studies comparing organic or
biodynamic with mainstream farms. Several studies
focusing on outcomes generated by a subset of
practices (deferred grazing, integrated pest
management, various biological inputs, cover
cropping, increased pasture diversity, livestock
integration, and others; please referbelow to the list
of practices employed by RA practitioners in NZ).
Greater scale | no scientific data available for NZ.

Wealth of published scientific data from
existing NZ farms, catchments and
regions; subject to considerable analysis

Observations:
scientific
studies
Outcomes
Predictions:
based on
models
Practices
Principles

NZ: one preliminary unpublished, model-based
simulation (Taitoko, pers. comm.). More modelling
studies needed for NZ to predict impact at farm
scale and at greater scales . Overseas: several

published catchment- or regional-scak assessments
e g 115, and many others; 135)

Published for individual sustainable alternative
agricultures, which inform the evolution of RA (e.g.
organic, no-till, integrated pest management).
Catalogued here for the current RA concept in NZ.

At farm scale:recorded in the present research. At
larger scale: none for NZ.

~oezz| i

Wealth of published predictions for NZ
based on models such asOverseer. At
farm and greater scale.

Many published studies describing and
cataloguing mainstream practices.

Some research on what it means to be a
"7 d+) ", mGstyd b
investigating “values”and how these
underpin practices. Also several
published guidelines for “good farming
practice principles™at farm scalee.g.,**®
and at larger scale (e.g.to mitigate the
negative impact of farming on
freshwaters %),

Outcomes of agricultural activities in NZ

Since there are no published outcomes for RA systems in NZwe cannot compare them with
mainstream farming systems. However, we can summarise some of the natural and human capital
outcomes that can be directly or indirectly attributed to agricultural activities at the national scale,
mainly from mainstream farming systems given the low percentage of RA farmers. The NZ agricultural
sector is performing well and demonstrating leadership in some categories; in others it is creating
environmental and social challenges. Such challenges need to be addressed if NZ is to kaim to deliver

i +6+] £+7 " KGO+ Wi

At z|ol 2|~ izz]
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Table 3. Outcomes realised in NZ linked to agriculture.

What's working WELL

Agriculture contributes substantial amount of national wealth

Soil C stocks and agricultural GHGs

Commitment to the protection of NZ
natural capital

In the year ended March 2020, the gross domestic
product (GDP) of this industry amounted to over
13.5 billion New Zealand dollars (NZD).

Primary industries (including mining and forestry)
represent 7% of NZ GDP*®°

Extending calculation to all economic activities
linked to agriculture: Ag sector contributes
approximately 12.4% of GDP and 78% of total
exports 8

NZ's primary sector (including mining and forestry)
reached 46.4 billion NZD out of a total of 58.3
billion NZD of goods exported to June 2019 **?

NZ ranks 7th producer of milk worldwide with 21.9
million metric tonnes produced in 2019 **°

As of June 2019 there were approximately 26.7
million sheep, 6.35 million dairy cattle and 3.92
million beef cattle livestock in NZ **°

In 2019 around 86,700 people were employed in
the NZ agriculture industry, a slight increase from
the previous year. The agriculture, forestry, and
fishing industries had the second-highest number
of enterprises operating in NZ, behind the rental,
hiring, and real estate services industry**®

NZ fresh fruit export value is estimated at 3.4 billion
NZzD, with kiwifruit the leading fresh fruit export **°

Very low emissions per kg of milk, meat & wool
when compared with most other developed
countries %%

New GHG progressive scheme launched by
Fonterra *

Soil C generally high & maintained (some
arable and dairy farms being the exceptions),
see soil carbon discussion in section 1g

Word-leading commitment to protecting NZ
terrestrial capital: mountain and river
declared legal entities

Increased protection measures for marine
environment

Land-based ecosystem sevices in NZ are
estimated to be worth 60 billion NZD per
year, equivalent to 30% of GDP*°

What's NOT working well

Biodiversity outcomes © Soil Water Climate
Almost 4,000 native species are currently 192 million tonnes/year of soil is lost (equivalent of | 95% of river nutrients are a result of diffuse loss | ru+ " T Wi C"Wi zi h”~d 4
threatened with or at risk of extinction ' 400,000 dump trucks) and approximately 44% of from agriculture **°. NZ continues to experience | agriculture *°" | | k™ ~d 61 z4dq

Almost three-quarters of native fish threatened
with extinction

NZ species extinction rates are among the highest
in the world *#°

soil loss comes from pasture **’

One-third of soils in NZ have too -high phosphorus
levels due to (over)supply of fertilisers *®°

Nearly half of monitored NZ soils have too -low
levels of macroporosity

"worsening nitrogen pollution in rivers" **°

leading to harmful effects on biodiversity 2

Freshwater 2020 estimate 46% of lakes >1 ha
are in poor or very poor ecological health **

In Canterbury, Otago, Marlborough and
E" T+~ d a"l " oy Ad
is available and sustainable?

| +4d

per capita and per unit of GDP remain
among the five highest in the OECD **

Under climate warming, large areas of NZ are
projected to have more droughts and more
intense rain events **? and climate warming
will bring more pests and diseases that affect
the agriculture and horticulture sectors

Average temperatures will increase by about
0.7 1°C by 2040 and by 0.7 3°C by 2090,
and by 2090 representative regions within
NZ are forecast to receive 20 60 additional
heatwave days per year according to climate
forecasts '#?

O Agricultureis not the only driver of native biodiversity Igs3he extent to which agriculture contributes directly or indirectly to biodiversity losses depends on the species / eansystenspic of active research.
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Practices employed in RA systems

Here we list the main practices adopted by RA practitioners in NZ. Many practices employed in RA systems are also employed in mainsteam systems and so

they overlap. However, a number of practices (shown inbold) are found only in RA systems.

Table 4. Practices employed by RA practitioners in NZ. The list is not exhaustive and is continually evolving. Practices in bold ar@ot used in mainstream systems

Practice

Description

Purpose(s)

Diverse cover crops

Diverse forage crops

Diverse perennial
pastures

Bale grazing

No-till and residue
retention

Short-term non-cash crops sown between cash crops in
arable systems, including species with different plant
functional traits (>8 species). Seed growers may be limited
to 4.8 cover crop species to avoid crosscontamination
risks.

Forage crops usuallywith >8 species that have different
intended functions (i.e. animal nutrition, plant health
and/or soil health). Commonly grazed in summer, autumn
and winter.

Diverse pastures are sown 16 to 40+ species sown using
direct drilling ) to assemble perennial plant communities
with high functional diversity. Species composition and
diversity change through time.

Placing hay bales throughout paddocks that are strip
grazed during winter. Hay is balanced with fresh pasture.
&l A+l AGzl "W b" Wt "~ 3" dAK" 6z~
improves soil health.

Sowing of crops or pastures without cultivation. Retaining
some or all crop residues on the soil surface as protection.

Maintain photosynthesis b etween cash crops to increase insect and microbe diversity and abundance.

Keep the soil protected from sun, wind and rain.

Mobilise and cycle nutrients for the following crop.

Improve soil health, especially soil structure.

Reduce pest and disease pressuren the following crop.

Similar role to traditional forage crops, providing feed when demand exceeds pasture supply.
Diverse diet where animal can self select for different nutritional needs.

Provide habitat and food for beneficial insects and reduce pest pressure.

In-fill species suppress weeds.

Reduced fertiliser and chemical need.

Litter protects soil from hooves.

Some species regrow ost-grazing.

Maintain/improve soil health.

Increase resilience to variable climate (including extremes).

Increase nutritional quality of forage.

More even growth rates year-round.

Maintain/improve soil health.

Reduce/eliminate leaching.

Feed supplement for cattle during slow-growth winter period, rep lacing need for forage crops.
Improve paddock performance due to nutrient, carbon and seed inputs.

Balanced protein, energy and fibre feed supply.

Minimise soil disturbance.

Lower crop/pasture establishment costs.
Protect soil from wind, rain and sun.

Residue feeds worms and other soil microbes.
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Integrated pest
management

Minimising synthetic
fertiliser inputs

Minimising chemical
inputs

aoaif 7 Gl 6~
and chemical inputs
Inoculants, bio-
stimulants and
carbon-rich
amendments

Mineral balancing and
trace elements

Timing interventions
using the lunar
calendar

Regenerative grazing
management

Managing arable land to promote beneficial insects,
especially those that predate crop pests.

Multiple different strategies, including shifting to foliar
application, increasing nutrient cycling and nitrogen
fixation, changing fertiliser sources.

Reducing/eliminating chemical inputs where practical,
including seed dressings,weed sprays, fungicides,
insecticides, drenches, dips, cleaning products and/or
substituting with biological alternatives.

Using carbon -based products such as humate -derived
substances to chelate fertiliser and chemicals.

Inputs designed to enhance the function of soil, plant and
animal microbiomes in either a targeted or general
manner. Common products include fish hydrolysate,
seaweed derivatives, diluted seawater, compost,
aqueous compost extracts, biochar , isolated
fungi/bacterial strains.

Ensure sufficient amounts of soil minerals are present for
optimal soil and plant function. Ensure minerals are
"b"W'Ill x|~ dz "d lzK Kz "I
take up what they need. Some practitioners use the
Albrecht | Kinsey soil audit method ology to diagnose
balancing requirements.

Some practitioners take into account lunar and other
astral cycles to determine the timing of particular
interventions on their systems, such as planting or
harvest.

Adaptive multi -paddock grazing , deferred grazing.

=
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Increase natural control of crop pests.

Reduce need for pesticides.

Decrease negative impact on soil biota.

Reduce risk of losses to waterways.

Increase efficiencies of uptake.

Reduce input costs while maintaining/improving profitability.
Minimise impact on beneficial insects, including neonicotinoids on bees.
Minimise impacts on soil and rumen microbiome.

Minimise potential harm to insects, fish, animals and people.
Improve ecosystem resilience to pest outbreaks.

Increase input efficiencies and reduce rates.

Support biological breakdown.

Increase biological activity.
o |
Promote soil biodiversity.

zl~ 2o0z10d d+1d6lo o6zl +d.

Promote soil functional diversity.

Optimise elemental stoichiometry in soil.
Optimise soil flocculation.
Reduce/eliminate micronutrient deficiencies in plants and animals.

Optimise plant growth.
Optimise the quality of plant biomass at harvest.

Increased carbon fixation via photosynthesise as much as possible.

Promote carbon allocation below -ground via litter trampling or root exudate.

Increase nutritional value of forage for animals.
Provide shelter to livestock from wind and sun exposure.
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Compatibility of practices employed in mainstream systems with RA
principles

RA is most clearly described by principles rather thanpractices (Figure 5). To evaluate whether existing
farming systems in NZ are managed regeneratively, we compared common mainstream practices with
the principles introduced in Figure 5. There are both commonalities and differences (Table 5).

Table 5. Compatibility of common practices or management strategies employed in mainstream farming
systems in NZ with instructional RA principles (as given inFigure 5: #4 Maximise photosynthesi s (year-
round), #5 Minimise disturbance, #8 maximise photosynthesis year -round, #9 minimise disturbance,
#10 harness diversity ).

Mainstream practice or management strategy Compatibility with RA principles

Pastoral farming systems

Rotational grazing systems promote perennial pasture growing year-round. Compatibility with principles #8
and #9.

NZ perennial pastures include mixed grass & legume. Compatibility with principle #10

Compared with much of the rest of the world, NZ rotational grazing systems are world - Compatibility with principles #4

leading. NZ has some of the lowest greenhouse gas and water footprints per kg of meat, and #5.

milk and wool globally °2. NZ farmers also have a reputation for being highly innovative and
fast adopters of new practices and technologies ** %172,

Set stocking, short rotations or regular severe (low residual) grazing suppresses grass growth Incompatibility with principle #8.
and photosynthesis and can also create bare exposed soil between pasture plants.

High rates of synthetic fertilisers common in more intensive systems are considered a Incompatibility with principle #9.
disturbance to the diversity and function of the soil microbiome, as are herbicides used for

weed control. Tillage for summer or winter forage cropping is a mechanical disturbance, and

these tilled forages often receive selective herbicides and pesticides.

Tilled summer crops and winter forage are usually monocultures and incur substantial soil Incompatibility with principles #9
losses. While grass + legume pastures are more diverse than monocultures, the diversity is  and #10.

very low relative to more common regenerative practices where 8 species from 3+ functional

groups would be considered low to moderate diversity.

Arable farming systems

Adoption of no -till arable systems is increasing steadily®* "3, while the number of tillage Compatibility with principle #9.

passes has been steadily decreasing over the last 1015 years (minimise disturbance)*®.

NZ arable farmers also have some of the mos diverse crop rotations in the world, with the Compatibility with principle #10.
Foundation for Arable Research (FAR) collecting levies across 45 categories and 8000

different species (FAR, perscomm.). Most arable farms have some degree of livestock

integration across the rotation, although in some regions the traditional mixed cropping

system with longer pastoral restorative phases has become less common (FARpers. comm.).

Winter fallow periods have largely disappeared, particularly in the South Island, due to an Partial
increase in autumn sowing for winter cover crops (e.g. oats, rape, ryecorn, grass, kalg)and compatibility/i ncompatibility with
catch crops (e.g. oats, triticale) being grown post winter crop grazing events and prior to principle #8.

spring sowing. However, the paddocks are barefor short periods to allow turnaround time .
(T Fraser, pers comm).

Most arable crops are grown as monocultures and weeds are controlled with selective Incompatibility with principle #10.
herbicides, which reduces diversity. Highrates of synthetic fertilisers are common, as are a

wide variety of herbicides, insecticides and fungicides which reduce diversity and disturb the

soil microbiome.

Grazing management

Grazing management is a complex topic. NZ is a world leader in rotational grazing systems. To see
how this differs from RA multi -paddock adaptive grazing, we gathered individual data on a few key
metrics from farmers considered capable and successfulmanagers (Figure 6).
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RA dairy examples compared to ‘common' dairy grazing RA/Low input S+B examples compared to 'common’' S+B grazing

Livestock weight per area (x10 Tonne/ha) ] Livestock weight per area (Tonne/ha)

Grazing duration per "shift" (hrs) E Grazing duration per "shift" (days) i

Seasonal Trampled Litter (%) :l Seasonal Trampled Litter (%)
Seasonal Forage Utilisation (%) : Seasonal Forage Utilisation (%) =

Plant recovery (leaf stage) x10 H Plant recovery (leaf stage) for cattle x10

20 -15 -10 -5 o 5 0 15 20 25 30 -10 o 10 20 30 40 50

[ B Example RAL [ Example RA2 | | Example low input M Example RA

Figure 6. The need to account for multiple nuances of grazing management when researching the impact

of RA on the performance of pastoral farming operations. Here anecdotal data are shown for a selected
number of grazing management attributes (restricted to cattle operations, and November to March) as

T +Az01 K=+ | b daG%¥ Gl | GoG|l oW i"1dx1d A1 I Gloe " 1"I
61" Gl 6”7 -GlOAs A~ W=z 1! _ +-paldock 'grpzind) AAH @airy BrmsV¥dde in the
Otago/Southland regions. Sheep & beef farms were spread out across North and South NZ. Absolute data

are given in the table. pz +dAC" ¢ Gqd+ | Gi i £V 11 +d bxAyx+xl "~ zddzl "~
management, the graphs display the data contained in the table, after calculating the relative differences
b+Axy++| ~ | z dAMominputfdr both ddiry (left panel) and sheep & beef (right panel) operations.’

(@)}
I+

The differences highlighted in Figure 6 warrant explanation and exploration. In the pastoral focus
group, RA practitioners explained why they focused their management on plant recovery, grazing
density and trampled litter. Greater plant recovery captures more energy to feed livestock and soil
microbes while encouraging deeper rooting. Higher grazing densities aim to (i) even out grazing
and/or excess trampling to keep pastures vegetative, (i) improve animal performance through
frequent shifts and uniform nutrition, (iii) even out the distribution of manure and urine, re ducing
nitrate leaching and improving nutrient cycling between animal -plant-soil and (iv) moderate soll
temperatures through trampled litter to increase water -use efficiency. They also stressed that grazing
management must adapt to seasons, weather, stockclasses and lifestyle preferences (which is why
Figure 6 includes anecdotal data for November March and cattle only).

Research on RA pastoral systems must explore in detail soil, plant and animal responses to
management across the continuum of grazing systems. The large differenceshighlighted in Figure 6
emphasise that research into other aspects of pastoral systems (i.e. diverse pastures) must account for
the nuances of grazing management. Any research that fails to do so will be of limited relevance.

Sdf-reflection: insight from the arable, dairy, sheep & beef, and
viticulture sector working groups %5

We asked the 60 participants in our sector working groups to reflect on what is working well in their
systems and can remain the same,what is not working, issues to be resolved, and whether they
consider NZ systems perform better than elsewhere *. Besides mentioning the advantages of our
climate, participants from every sector expressed a belief that continuous improvement, learning, and
innovation are inherent in the culture of NZ farming. They believe NZ is striving to be more sustainable
and is attentive to animal welfare. The grassbased systems, diverse arable rotations and widespread
use of precision farming practices and minimum tillage are considered strengths, as is the international
reputation of NZ products.
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