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Disclaimer

In submitting this report, the Kellogg Scholar has agreed to the publication of
this material in its submitted form.

This reportis a product of the learning journey taken by participants during the Kellogg Rural
Leadership Programme, with the purpose of incorporating and developing tools and skills
around research, critical analysis, network generation, synthesis and applying
recommendations to a topic of their choice. The report also provides the background fora
presentation made to colleagues and industry on the topic in the final phase of the Programme.

Scholars are encouraged to present their report findings in a style and structure that ensures
accessibility and uptake by their target audience.
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This publication has been produced by the scholarin good faith based oninformation available on the date
of publication. On occasions, data, information, and sources may be hidden or protected to ensure
confidentiality and that individuals and organizations cannot be identified.

Readersareresponsible forassessing the relevance and accuracy of the content of this publication. The Programme
orthe scholarcannot beliable for any costsincurred or arising by reason of any person using or relying solely on the
information in this publication.

This report is copyright, but dissemination of this research is encouraged, provided the Programme and
author are clearly acknowledged.

Scholar contact details may be obtained through the New Zealand Rural Leadership Trust for media,
speaking and research purposes.
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Purpose

This project, Enhancing Biodiversity on Canterbury Dairy Farms to Improve Our Social Licence to
Operate, aims to examine how biodiversity actions, community expectations, and stakeholder
involvement intersect to influence the dairy sector’s relationship with the public. By understanding
these interactions, the project seeks to identify practical opportunities to build trust, improve
environmental results, and support the sector’s long-term sustainability.

Executive Summary

Biodiversity is increasingly recognised not only for its environmental value but also for the role it
plays in building trust and maintaining the sector’s licence to operate. In Canterbury, where farming
is both economically vital and highly visible, how farmers manage their land is closely tied to how
the sector is perceived. This project sought to explore the relationship between biodiversity and
farming more deeply.

This research project combined a literature review with semi-structured interviews involving farmers,
rural professionals, processors, and community partners. The literature review provides a theoretical
foundation that demonstrates how visible environmental actions, policy frameworks, incentives, and
social dynamics influence biodiversity outcomes. The interviews then contextualise these ideas
through lived experiences, illustrating how farmers manage cost pressures, regulatory uncertainty,
peer influence, and community expectations.

Three themes emerged through this process. First, biodiversity and social licence are tightly linked
to what the public sees on the farm, from riparian planting to tidy gateways, all of which matter.
These visible actions build credibility and trust, but perception is fragile and easily lost.

Second, farmers face real barriers to biodiversity action, including high costs, time constraints, a lack
of vision, and unclear regulations. At the same time, there are strong enablers: peer influence,
trusted milk processors, community partnerships, and practical “start small, scale up” approaches.
National policy and incentive settings also shape confidence and momentum.

Third, genuine stakeholder engagement is essential for lasting change. Farmers trust relationships
built through processors, catchment groups, and local communities far more than top-down
regulatory models. Future opportunities lie in aligning these trusted networks with enabling policies,
fair accountability, and practical support, including technology that facilitates action rather than
complicates it.

The journey through both evidence and the farmer voice points to a clear conclusion: enhancing
biodiversity is both a stewardship act and a strategic lever for trust. To move forward, the sector
must align practical on-farm actions with strong relationships, enabling systems, and a shared
commitment to achieving outcomes.

With this in mind, the recommendations in my report are intentionally designed to be implemented
by the organisations and individuals who have the greatest influence on biodiversity outcomes in
Canterbury. This includes processor-level companies such as Synlait, Fonterra, and Silver Fern
Farms, which play a vital role in shaping farmer behaviour through standards, support programmes,
and market-driven expectations.
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It also includes the Bioeconomy Science Institute, whose science and innovation can help develop
simple, practical tools that make biodiversity planning easier for farmersAt a community level, these
recommendations are relevant to catchment groups across Mid-Canterbury, including the Mid-
Canterbury Collective, who provide grassroots leadership, coordination, and shared effort across
multiple farms.

Finally, they are designed for people working in environmental and sustainability advisory roles,
from sustainability advisors to rural environmental consultants, who are directly supporting farmers
with FEPs, biodiversity plans, and on-farm implementation. Together, these groups can influence
change, support farmers, and scale biodiversity action to strengthen both environmental outcomes
and our social licence to operate.

Recommendations

1 Create practical biodiversity resources
Develop visual guides highlighting the benefits of key native species (e.g., cabbage trees,
flax, totara). Produce at least three species profiles and distribute to 5 Canterbury catchment
groups by June 2026, with annual updates. Plant & Food

1 Upskill farmer-facing teams
Deliver biodiversity engagement training to 100% of milk processor reps and advisors,
building confidence to lead practical on-farm conversations. Training embedded in seasonal
programmes from 2026 onwards.

' Showcase farmer-led success stories
Publish 5 relative farmer biodiversity stories each year across sector platforms to highlight
impact at any scale. First campaign launches Summer 2026, reviewed annually.

1 Strengthen community partnerships
Partner with eight plus active catchment groups, schools, and local organisations annually to
co-deliver planting and restoration projects, reinforcing community connection and trust.

1 Promote ‘start small, scale up’ projects
Support at least 30 new on-farm biodiversity projects per year through templates, guides,
and processor rep support. Initial targets met by June 2027.

1 Integrate biodiversity into FEPs
Embed biodiversity actions and maintenance plans into FEP templates. Begin with key
Synlait Suppliers linked back to the Whakapuawai Programme, who have a 3-5-year
planting plan.

1 Use technology as an enabler
Pilot the use of CarbonCrop, a simple digital tool to track and report on-farm biodiversity as a
value-added feature. Priorities are ease of use and clear benefits for farmers, to scale
implementation across the whole supplier base.
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1. KeyTermsand Definitions
Table 1 outlines the definitions of some key terms used throughout this report.

Table 1: Key terms and definitions

Term Definition
GBF Kunming-Montreal Global Biodiversity Framework
kg MS Kilograms of milksolids
ha Hectare
NPS-IB National Policy Statement for Indigenous Biodiversity
B4BI Biodiversity beneficial insects
FEP Farm Environment Plan
COP15 Fifteenth Conference of the Parties
ECAN Environment Canterbury
GBF Global Biodiversity Framework
MPI Ministry for Primary Industries

2. Introduction

New Zealand’s natural environment is central to both its identity and its economy. However, habitat
loss, pollution, and overuse of resources are driving a biodiversity crisis, with many native species
declining and ecosystems being degraded. National assessments show the scale of this challenge is
significant: an estimated 63% of New Zealand’s ecosystems are currently threatened (EY, 2024).
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In the Canterbury region, the transformation is especially stark. The Canterbury Plains, once home to
extensive lowland ecosystems, have mainly been converted to intensive agricultural production,
particularly dairy farming. Today, less than 0.5% of the original remnant habitats persist, making it
one of the most ecologically depleted landscapes in the country (Fitzgerald, 2023).

While dairy farming is economically vital, contributing substantially to both the regional and national
economy, its environmental externalities are increasingly under scrutiny. Nitrate leaching, sediment
runoff, loss of riparian habitats, and river pollution are well-documented issues across Canterbury
catchments (Gilbert et al., 2019). These impacts not only degrade ecosystems but also affect the
sector’s public image and its ability to maintain community support.

Against this backdrop, farmers, regulators, iwi, environmental NGOs, and the public are demanding
more sustainable practices. The concept of social licence to operate, which refers to the implicit
acceptance of an industry’s activities by society, is increasingly recognised as critical for the long-
term viability of primary production in New Zealand (Elliot et al., 2024).

However, enhancing biodiversity on working dairy farms is not a straightforward process. Trade-offs
exist, such as land allocated for native plantings reducing the production area; costs and
maintenance requirements are real; and farmers’ values and risk perceptions strongly influence
uptake. Prior research in Waikato and Canterbury indicates that while many farmers prioritise
profitability, a growing number are motivated to invest in biodiversity where it aligns with their
values and operational capacity (University of Waikato, 2024).

Figure 1— /odiversity integation ona Canrury airy‘ Farm.
In Canterbury specifically, remnants such as the Bankside Scientific Reserve illustrate how native
species can persist within an intensified dairy matrix but also how fragment edges are vulnerable to
nutrient encroachment and habitat degradation (Bowie et al., 2016).

This context emphasises the urgent need to understand how biodiversity enhancement can be
effectively incorporated into the Canterbury dairy landscape while also fostering and maintaining
social licence. Figure 1 provides a clear example of biodiversity integration on a Canterbury dairy

farm. This research aims to (i) identify suitable biodiversity interventions under local conditions, (i)
10
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assess stakeholder perceptions and trade-offs, and (iii) develop a framework for combining
ecological and social goals within Canterbury dairy operations.

By doing so, this project aims to support dairy farms in shifting from being viewed as environmental
liabilities to being recognised as trusted stewards of the land who actively contribute to better
ecological outcomes and enhance community trust.

3. Objectives

Enhancing biodiversity on Canterbury dairy farms to improve our social license

to operate

With a focus on biodiversity enhancement, the objectives of this research project are to:

1 Identify and analyze the key barriers within the dairy industry that prevent or discourage
on-farm biodiversity practices.

1 Gather and present evidence demonstrating that increased on-farm biodiversity can
coexist with, or even enhance, per-hectare productivity.

1 Develop practical tools and recommendations to help farmers overcome these barriers
and adopt biodiversity-friendly practices.

9 Define what "social license to operate" means in the context of biodiversity and assess
how enhanced biodiversity can contribute to maintaining or strengthening this social
license, especially in Canterbury.

1 Understand the importance of having and maintaining a social license to operate.

11
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4.0 Literature Review

The PESTEL framework was applied in the literature review to provide a structured lens for
examining the focus area of this research project (Figure 2). By considering political, economic,
social, technological, environmental, and legal factors, the model helps place existing research
within its broader context and highlights the external drivers shaping current practice and the
debate.

Using the PESTEL analysis technique also ensures a systematic approach to identify trends,
pressures, and gaps in the literature, thereby strengthening the rationale for this research and
clarifying its relevance. A literature review is not just about summarizing past studies; it also
identifies gaps, establishes the broader context, and supports critical thinking.

Political factors are government, trade and tax
Political policies, general political issues, changes in

S leadership, regulation, and political trends.
| ’E ST L Economic factors may include inflation,
A S

BS Economic interest rates, exchange rates, economic growth

s < and unemployment levels.
PESTEL ANALYSIS
TEMPLATE
Technological factors may include technological
Tochnologloul advancements and developments, innovation
For companies, industries or countries. and scientific breakthroughs.

Environmental factors may include climate change,

Environmental environmental regulations, waste management
policies and consumer environmental awareness.

. Legal factors may include labor and consumer laws,
pestlea na|yS|S.C0m Legal market and import/export regulations, health

and safety policies and guidelines

Figure 2 - An overview of the Pestle framework applied to the literature review (sourced from
PESTLE analysis Team, 2019)

4.1 Political

Across the globe, there is great emphasis on halting biodiversity losses and putting nature on a path
to recovery. A critical piece of legislation is the Kunming-Montreal Global Biodiversity Framework
(GBF). This framework was developed at the fifteenth Conference of the Parties (COP15) to the UN
Convention on Biological Diversity, held in 2021-2022 in Montreal, Quebec, Canada, from
December 7 t0 19, 2022.

Often described as the “Paris Agreement for nature,” it set global goals and 23 targets framed into
three key areas.

1 Reducing threats to biodiversity
I Meeting people's needs through sustainable use and benefit

1 Tools and solutions for implementation and mainstreaming
To align with this global framework, the New Zealand Government submitted thirteen national
targets (Department of Conservation Te Papa Atawhai, n.d). The national targets were objectives

from “Te Mana o Te Taiao”, Aotearoa New Zealand Biodiversity Strategy. Figure 3 displays Te Mana
o te Taiao Aotearoa New Zealand Biodiversity Strategy 2020 (ANZBS) in complete story form.

12

Nick Vernon Kellogg



Z,

L8 /// S ‘ o= \ B BoLt ‘ /,/ \;
PRCDATOR {5
o FREE 2050

LOCAL PLANS PNV

Figure 3 -Displays Te Mana o te Taiao Aotearoa New Zealand Biodiversity Strategy 2020 in
complete story form. Sourced from (Department of Conservation Te Papa Atawhai, 2020).

Te Mana o Te Taiao is a roadmap guiding conservation action at national, regional, and local levels.
This is to address pressures on nature, such as:

climate change

invasive species

exploitation of species

the way we use our land and sea

pollution.

=A =4 =4 -4 -4

It also establishes the policy foundation for how New Zealand contributes to the GBF’s flagship ‘30
by 30’ target, which aims to conserve at least 30% of land, inland waters, and marine areas by 2030,
including the protection of indigenous and traditional territories (Department of Conservation Te
Papa Atawhai, n.d.). This global target is directly reflected in New Zealand’s National Policy
Statement for Indigenous Biodiversity (NPS-IB), which provides clear direction to support the
protection of 30% of New Zealand’s land, water, and ocean areas by 2030.

To support these commitments, the Ministry for the Environment’s NZ$1.2 billion Jobs for Nature
Programme has provided vital funding since 2020 to advance biodiversity restoration and
conservation efforts across Aotearoa. However, this funding is scheduled to end by 2025, creating a
significant gap in financial support for nature projects and potentially threatening progress towards
the ‘30 by 30’ goal.

13
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Implementation at the local level is managed through regional councils. Local authorities are
responsible for integrating the NPS-IB objectives into district and regional plans, identifying
significant natural areas, and regulating land use via resource consents. This guarantees that
national biodiversity priorities are applied, monitored, and enforced within communities.

4.2 Economics
421 Global Context

Global biodiversity is declining, and economists are increasingly recognizing the rising costs of
these losses. According to S&P Global Sustainable (2023), 85% of the world’s largest companies in
the S&P Global 1200 significantly depend on nature across their direct operations. What underpins
“nature” is the cross-functionality of ecosystem services that companies rely on, such as crop
pollination and nutrient recycling.

S&P Global Sustainable (2023) emphasizes that, in 2019, over half of the global GDP (around $44
trillion) was moderately or highly reliant on ecosystem services. Table 2 demonstrates the variety of
ecosystem services, including their economic advantages, in the United States and worldwide
(Pimentel et al., 1997).

Table 2. Total estimated economic benefits of biodiversity in the United States and
worldwide (see text for details).

Activity United States (x $10°) World (x $10°)
Waste disposal 62 760
Soil formation 5 25
Nitrogen fixation 8 90
Bioremediation of chemicals 22.5 121
Crop breeding (genetics) 20 115
Livestock breeding (genetics) 20 40
Biotechnology 2.5 6
Biocontrol of pests (crops) 12 100
Biocontrol of pests (forests) 5 60
Host plant resistance (crops) 8 80
Host plant resistance (forests) 0.8 11
Perennial grains (potential) 17 170
Pollination 40 200
Fishing 29 60
Hunting 12 25
Seafood 2.5 82
Other wild foods 0.5 180
Wood products 8 84
Ecotourism 18 500
Pharmaceuticals from plants 20 84
Forests sequestering of carbon dioxide 6 135
Total $319 $2928
Total estimated

economic benefits of biodiversity in the United States and worldwide
Note. Adapted from “Economic and environmental benefits of biodiversity,” by Pimentel, D., Wilson, C., McCullum, C.,
Huang, R., Dwen, P., Flack, J., Tran, Q., Saltman, T., & Cliff, B., 1997, BioScience, 47(11), p. 752
(https://doi.org/10.2307/1313097). Copyright 1997 by Oxford University Press.

This highlights the broad and often overlooked contributions of biodiversity to human welfare and
economic systems. Industries such as food, agriculture, fisheries, and construction depend heavily
on biodiversity, making them particularly vulnerable to its decline.

Most ecosystem services are not priced because they are public goods, which creates externalities
and weak incentives for conservation (OECD, 2021). Even when services are priced, such as some
provisioning and cultural services, markets are often distorted by subsidies or a lack of competition.

The global response to halt and reverse biodiversity losses has been slow (Davis-Preccould, et al,,
14
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2023), highlighting that 15% of companies have assessed the impact of their value chain on
biodiversity both upstream and downstream. However, companies have shared limited information
on biodiversity-related issues.

Conserving, sustainably utilizing, and restoring biodiversity not only reduces risks and costs to
society but also presents significant economic opportunities through job creation (OECD, 2021).
Investments in nature-based solutions create, on average, about 40 jobs for every USD 1 million
spent, roughly ten times more than similar investments in fossil fuels (Levy, Brandon, & Studart,
2020). Likewise, the World Economic Forum (2020) forecasts that nature-positive business models
could generate up to 395 million jobs by 2030 while adding an extra USD 10.1 trillion in annual
business value.

42.2 New Zealand Context

In New Zealand, the economic value of nature is also significant. The Environment Guide (2018)
states that studies conducted to assess New Zealand’s ecosystem services, most recently in 2013,
concluded that the “total economic value” of all land-based ecosystem services in New Zealand is
$57 billion per year.

Biodiversity and ecosystem services also play a vital role in supporting New Zealand’s dairy sector,
which is among the country’s largest export industries. In the year ending 30 June 2025, the sector
earned $25.5 billion in export revenue, representing a 10% increase from $23.2 billion in 2024
(Ministry for Primary Industries, 2024). Table 3 illustrates dairy export revenue trends from 2020 to
2026, showing steady growth in the sector.

Table 3 - Dairy Export Revenue 2020-2026

2023
26,008

2026
25,560

2025
25,500

2024
23,231

2022
21,998

2020

20,102 2021

19,055

Table 2: Dairy export revenue 2020-26
Year to 30 June, NZ$ million

Note from: Situation and Outlook for Primary Industries, by Ministry for the Primary Industries, 2024

A key reason for Canterbury's extensive contribution to the overall dairy revenue is the
implementation of irrigation. This effort started with the Rangitata Diversion Race (RDR) scheme in
1944, which irrigated around 64,000 hectares of land between the Rangitata and Rakaia Rivers
(Rangitata Diversion Race Management Ltd., 2008). Early adoption mainly involved border-dyke
irrigation, offering drought protection for mixed sheep and cropping systems.

Later schemes included Amuri (1980, government-supported) and the Opuha Dam (1998, farmer-
funded). From the 1990s, submersible pumps enabled groundwater use. By the mid-2000s,

approximately 400,000 hectares were irrigated, with just over half of the area irrigated through
community river schemes and the rest from wells (Bright, 2006).

15
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What this has effectively resulted in for Canterbury is that irrigation and new technologies have
enabled farms to run more cows per hectare and achieve higher milking volumes, leading to the
region having some of the highest milk solids production per hectare in New Zealand. NZIER’s Value
of Irrigation in New Zealand report, in partnership with AgFirst, estimates that converting land from
sheep and beef or arable systems to dairy under irrigation results in an average profitability gain of
approximately $3,000 per hectare.

This strong on-farm performance is reflected in the production data. Table 4highlights Canterbury’s
role as a major contributor to the national dairy industry, producing 417,753,784 kgMS or 47% of total
milk solids in the South Island. Canterbury alone accounts for 22% of New Zealand’s total milk solid
production.

Table 4: Herd Production analysis by region 2023/2024

Average Average Average
Average Average Average kg kg kgmilk Average Average Average
kg kg kg milk milkfat protein solids kg kg kg milk
milkfat  protein solids per per per milkfat  protein solids
perherd perherd perherd effective effective effective percow percow per cow
hectare  hectare  hectare

Percent Average
milk litres per
solids herd

Total kg milk

solids

Northland 69,777,620 3.7 1,118,344 57,220 44,054 101,274 373 287 660 174 134 307
Auckland 30,586,430 1.6 1,133,378 56,953 44,326 101,280 452 351 803 195 152 347
Waikato 411,769,631 21.9 1,499,350 76,835 59,423 136,257 620 480 1100 216 167 383
Bay of Plenty 58,226,359 3.1 1,398,067 71,291 55013 126,304 543 419 963 196 151 347
Central Plateau 95,281,308 51 2,436,420 123,639 95903 219,542 561 435 997 216 167 383
Western Uplands 13,589,301 0.7 1,806,525 94,754 73015 167,769 446 343 789 176 136 312
East Coast 1,270,592 0.1 1961917 102,693 78,820 181,513 493 379 872 190 146 335
Hawkes Bay 15,531,080 0.8 2691088 135698 106,975 242673 540 426 966 201 158 359
Taranaki 176,092,825 9.4 1,304,629 68,402 52,624 121,026 601 462 1,063 222 171 393
Manawatu 78,383,707 4.2 1845178 92,816 72551 165,366 541 423 963 223 174 397
Wairarapa 51,382,924 27 1,544,826 80,033 61,908 141,942 521 403 923 207 160 368
North Island 1,001,891,777 53.2 1,497,774 76,848 59,445 136,293 558 432 990 21 163 373
Nelson /

Marlborough 25,936,282 1.4 1547475 81,032 62,263 143,294 536 412 948 213 163 376
West Coast 49,052,742 2.6 1508152 80,181 62,001 142,182 446 345 791 202 156 359
North Canterbury 311,215,397 16.5 3,870,983 198,059 157,615 355,675 840 668 1,508 247 197 444
South Canterbury 106,538,600 5.7 3,706,519 190,194 151,276 341470 758 603 1,361 239 190 429
Otago 112,334,387 6.0 2805724 144,437 114,398 258,835 642 508 1,150 234 185 419
Southland 275,355,670 146 3,007,980 155532 123450 278982 698 554 1,252 258 205 463
South Island 880,433,078 46.8 3,041,005 156,722 124,207 280,930 710 563 1,273 243 193 436
New Zealand 1,882,324,855 100.0 1,959,051 100,723 78,803 179,525 620 485 1,105 225 176 400

Note. From the New Zealand Dairy Statistics 2023/2024, by, DairyNZ., LIC.

According to DairyNZ's (2023) report, the dairy sector employed nearly 55,000 people across New
Zealand, with total wages amounting to $3.6 billion in the year ending March 2023. This significant

employment base highlights the sector's vital role in providing livelihoods and economic stability for
many communities.

These figures illustrate the economic impact of the dairy sector and highlight its social significance,
making it a pillar of employment and community well-being across many parts of New Zealand.
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4.3 Social

The social aspect of the PESTEL framework emphasises how societal values, expectations, and
perceptions are increasingly influencing farming practices both locally and internationally.
Communities now expect farmers to go beyond mere compliance and actively demonstrate
environmental responsibility, particularly in safeguarding biodiversity and managing waterways
effectively. This indicates a shift in how rural industries are assessed, where visible actions are often
regarded as equally important as adhering to regulations (Edwards & Trafford, 2016).

A key element of social licence to operate is trust and reputation. Trust cannot be demanded; it is
earned through consistent behaviour and outcomes that align with community expectations
(Williams & Martin, 2011). For dairy farmers, actions such as riparian planting, reducing sediment
runoff, and protecting native habitats help demonstrate responsibility and build credibility with both
local communities and the broader society.

In the context of Canterbury, cultural values also play a role. Maori principles such as kaitiakitanga
(guardianship) connect biodiversity and farming to deeper notions of land stewardship and
intergenerational responsibility (Harmsworth & Awatere, 2013). This reinforces the need for farmers
to engage not only with environmental outcomes but also with the cultural dimensions of land care.
Aligning these values with practical action is increasingly important, as changing consumer
behaviour further underscores the significance of biodiversity.

Corridors and
SOUrCes areas

Figure 4 — Four interconnected Pillar for biodiversity in and around Agriculture, sourced from
Erisman et al. (2016)

As illustrated in Figure 4, four interconnected pillars support agricultural biodiversity: functional
agrobiodiversity, landscape diversity, source areas and corridors, and specific species management
(Erisman et al., 2016). This conceptual framework closely reflects how social expectations, cultural
values such as kaitiakitanga, and community engagement shape biodiversity action on Canterbury
farms and across New Zealand.
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It highlights that on-farm biodiversity is influenced not only by environmental and economic drivers
but also by strong social and cultural dynamics.

Building on this understanding, last year | led a project on five Canterbury dairy farms, developing
comprehensive biodiversity (ecology) plans aimed at achieving biodiversity outcomes of 5% or
more. This initiative was driven by a multinational client, reflecting the way global consumer
expectations are increasingly shaping local farming practices and biodiversity goals in the New
Zealand dairy sector.

These specific farm-level actions mirror a broader trend: global and domestic consumers are
increasingly demanding sustainably produced food, connecting their purchasing choices to visible
environmental outcomes (OECD, 2021). In this way, consumer-driven pressure feeds directly back to
farmers, strengthening the importance of biodiversity enhancements not only for environmental
stewardship but also for maintaining market access and safeguarding reputation.

Alongside these market pressures, peer and community influence also shape adoption. Farmers are
often inspired by the actions of their neighbours, catchment groups, and local role models, as well
as visible biodiversity projects such as shelterbelts or riparian zones which help establish
community norms that encourage wider uptake (Blackstock et al., 2010). Together, these forces
demonstrate that biodiversity enhancement is both an environmental responsibility and a socially
contagious practice within farming communities. There is also the added animal welfare benefit of
these actions of more shelter and shade for the cows.

431 Social Licence

Social licence to operate (SOL) is a term commonly used in the primary sector, although its meaning
is often unclear. It was first introduced in the mining industry in the mid-1990s to describe efforts to
rebuild community trust and acceptance after significant environmental disasters (Thomson &
Boutilier, 2011).

. trust
PSye ical boundary
id
credibility
approval boundary

acceptance

T

legitimacy
boundary

Figure 5 - The pyramid model of SLO proposed by Thomson & Boduitilier (2011)

The pyramid model developed by Thomson and Boutilier, shown in Figure 5, illustrates the different
levels of a Social Licence to Operate (SLO) (Boutilier & Thomson, 201). At the base is the loss of an

SLO, often caused by regulatory or compliance failures. The next level, acceptance, represents the

most common form of social licence, where stakeholders tolerate a project or company’s actions. If

credibility is consistently demonstrated, the SLO can progress to approval.

With sustained long-term trust, it may eventually reach a stage of psychological identification, where
stakeholders believe the company always acts in the community’s best interests and shares
responsibility for project success (Thomson & Boutilier, 2011).
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In the context of this report, the SLO model emphasises how tangible biodiversity improvements
and proactive engagement with farmers, communities, and regulators can build trust and strengthen
a farm’s social licence. By demonstrating a commitment to both environmental, animal welfare, and
social outcomes, farms can progress from mere acceptance to higher levels of approval and
identification, which reduces socio-political risk and boosts their reputation within the community.

Social licence, in this context, is not a legal permit but a form of community trust that shows how
well a farm’s practices match public expectations. Farmers are increasingly recognising that meeting
regulatory requirements alone is no longer sufficient to keep their ability to operate. They must
consider the social, environmental, and cultural impacts of their actions. As Williams and Martin
(2011) note, while change can be uncomfortable, earning and maintaining community trust is the
most effective way to ensure this licence is not lost. Building SLO requires ongoing effort, strong
relationships, and a clear commitment to best-practice farming and biodiversity outcomes.

Trust cannot be demanded; it is earned through consistent, trustworthy behaviour and actions.
Since SLO is granted by communities rather than organizations, success depends on genuinely
acting in the community’s interests. It is an ongoing process that must be continually maintained as
perceptions and expectations evolve,

Farmers, now more than ever, must go beyond mere compliance, demonstrating to the public that
they are doing their best for the environment, their animals, and their employees. At the same time,
it is important to recognize that trying to meet every expectation can risk satisfying no one,
including the farmer. Care is needed to find the right balance between genuine improvement and
practical implementation. In my view, a strong social licence is both the right to start, and the right to
continue farming. People are watching more closely than ever, so we must do better and be better.

4.4 Technological

As biodiversity faces unprecedented threats, technology is becoming an increasingly vital tool for
conservation. Tools such as remote sensing, artificial intelligence, and data analytics help us better
understand ecosystems and support more effective ecological restoration efforts (Campbell, 2024).
Agriculture can significantly contribute to conserving biodiversity, as farmland often supports a
diverse range of species and ecosystems (Bommarco, Kleijn, & Potts, 2013).

Remote sensing and Geographic Information Systems (GIS) provide farmers with detailed and
accurate information about their land, including soil and habitat types; vegetation cover and species
distribution. By capturing data from satellites, drones, or aerial imagery, these tools enable
continuous monitoring over large areas, allowing for the identification of changes or threats to
ecosystems in real-time.

A good example of using satellite and aerial imagery to support on-farm biodiversity is CarbonCrop.
This technology combines satellite images with on-the-ground verification to produce detailed farm
maps that show all vegetation, classifying it as native or exotic (Figure 6). By providing this clear
overview of what is growing where, CarbonCrop adds another layer of information that farmers can
use to plan and manage biodiversity more effectively.

These surveys are especially valuable in regions that are difficult to access on the ground. By
identifying biodiversity hotspots and monitoring the health of different ecosystems, aerial surveys

offer crucial information for planning and implementing effective conservation efforts (Campbell,
2024).
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Figure 6 - CarbonCrop mapping showing the rate of carbon sequestration (left), farm map (right)
displaying mapped vegetation. (Synlait 2024)

Research indicates that integrating GIS and remote sensing into farm management improves both
environmental outcomes and operational efficiency (Turner et al., 2003).

Artificial intelligence (Al) is transforming environmental monitoring and conservation. Machine
learning can analyse complex datasets from remote sensing and ecological surveys to predict
species distributions and assess habitat health, enabling proactive management before serious
threats arise.

In New Zealand, initiatives such as Sustainable Living are harnessing Al to improve conservation
strategies. By combining Al with local ecological knowledge, these projects aim to enhance the
effectiveness of ecological restoration efforts, ensuring that native species are protected and
reintroduced into their natural habitats (Campbell, 2024).

By integrating artificial intelligence (Al) with remote sensing, conservationists and farmers can better
understand ecosystems, develop more effective restoration methods, and enhance on-farm
biodiversity. As these technologies keep progressing, their ability to support sustainable agriculture
and ecological restoration will only grow.

Drones are now enhancing this capability. They provide a quick, adaptable, and cost-efficient way to
gather detailed environmental data over large areas. With high-resolution cameras and sensors,
drones can capture imagery that helps monitor habitat conditions, identify biodiversity hotspots, and
evaluate the success of restoration projects. On Canterbury dairy farms, these tools could be used
to map native plantings, assess riparian zones, and support more targeted biodiversity planning.

Technology could become the tool through which biodiversity shifts from an abstract idea to
tangible, visible proof, helping farmers showcase environmental contributions and strengthen their
social licence. Advances in planting, genetics, and smart monitoring systems enable biodiversity
improvements to be monitored, shared, and trusted (OECD, 2021).

For example, DairyNZ is already investigating how wearable data can inform pasture management
and animal welfare, reflecting the increasing consumer demands for transparency (DairyNZ, 2024).

Digital dairy solutions like sensors and automation are recognized as new drivers of this trend in
New Zealand (Eastwood et al., 2023).
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4.5 Environmental

For this report, biodiversity refers to the variety of living organisms plants, animals, and
microorganisms found within a specific area, ecosystem, or across the planet. Biodiversity is vital for
healthy ecosystems, supporting services such as clean water, fertile soils, pollination, and climate
regulation (Regenerative Agriculture Wiki, 2024).

Figure 7 illustrates how ecosystems in New Zealand provide a wide range of essential benefits that
support both human wellbeing and environmental health. These ecosystem services are commonly
grouped into four categories: supporting (e.g., nutrient cycling and soil formation), provisioning (e.g.,
food, fibre, fuel, and water), regulating (e.g., climate control, water purification, flood and disease
regulation), and cultural (e.g., recreational, spiritual, and educational values).

A healthy ecosystem provides many benefits (services) that are essential for
native plants and animals as well as our own well-being.
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Building on this, Figure 8 highlights how ecosystem services are delivered at the farm scale. It
demonstrates key benefits provided by diverse planting communities, including flood mitigation,
erosion control, and water purification. This example shows a well-developed riparian area
functioning as a natural filter system providing shade to suppress weeds, stabilising stream banks to
reduce erosion, and improving overall water quality.
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Figure 8: Canterbury spring-fed spring with well-established riparian planting. (Sourced: Nick
Vernon, 2024)

Throughout this report, we discuss ecosystem services, which are closely linked to the concept of
functional biodiversity and the role native species play in supporting healthy farm ecosystems. For
example, planting cabbage trees (ti kouka) can attract beneficial insects that improve ecological
balance and soil health. By presenting these ideas in practical, relatable ways, farmers can apply
biodiversity principles on their farms to help reverse habitat loss and restore ecosystem function.

The concept of functional biodiversity emphasises the tangible ecological benefits that biodiversity
offers to farming systems, such as enhanced pest control, improved pollination, and healthier soils,
rather than just its aesthetic or conservation value.

This idea is reflected in the Sustainable Food and Fibre Futures (SFFF) programme “Biodiversity for
Beneficial Insects: Designing Native Plantings for Beneficial Insects,” which builds on research by
Plant & Food Research (n.d.) showing that native species like ti kduka (cabbage tree) support a
variety of beneficial pollinators and pest predators that improve on-farm ecosystem health

Through the five-year Plant & Food Research project Beneficial Insects (B4Bl), scientists discovered
that cabbage trees (ti kouka), when planted among diverse native vegetation, attract a variety of
pollinators and pest predators that enhance the health of farm ecosystems. Figure 9 from their study
visually illustrates this, helping farmers see how native species like tT kduka contribute to functional
biodiversity on farm.

This evidence helps shift the narrative from “planting natives for looks” to planting natives for
function, supporting insect biodiversity that contributes to:

1 Natural pest suppression
1 Improved pollination
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1 Enhanced ecosystem resilience

For Canterbury dairy farms, this means that strategic native planting can be an economical, high-
impact way to improve environmental results while gaining social licence and meeting sustainability
goals.

Figure 9 - Cabbage Tree Factsheet Developed to Support Knowledge from B4BI Project. Sourced
from (Plant & Food Research, n.d)

The wider farming community needs to recognise the additional advantages of planting key native
species, such as the cabbage tree (ti kouka), on their farms. These plantings provide real value, but
the science and benefits behind them must be clearly communicated.

Biodiversity is not just about protecting nature; it supports our economy and way of life. Worldwide,

over one billion people rely on forests for their livelihoods, and biodiversity remains one of our
strongest natural defences against climate change.
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