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PURPOSE

This report summarizes findings from research to understand blueberry market demand, current
British Columbia supply and acreage, the gap in acres and costs to replant, break-even
analysis and other factors to support industry decisions on replanting.

Financial projections contained within are built on assumptions and subject to uncertainty. It is
intended to be used to support decisions within industry but is not intended to contain all the
relevant information industry may require to make decisions about replanting varieties.

This report was prepared based on information obtained through interviews, surveys,
secondary research and materials provided by industry stakeholders.
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SUMMARY OF RESULTS



EXECUTIVE SUMMARY

Grower surveys suggest that around 33% of blueberry acres in British Columbia either require
replanting or will require replanting in the near-term. At an industry level, this is an estimated 9,228 to
10,559 acres at a total estimated cost of $144 million to $1468 million.

Domestic consumption of blueberries in Canada and the U.S. has grown from 1.3lbs/capita fresh
and 1.1lbs/capita processed in 2012 to 2.8lbs/capita fresh and 2.0lbs/capita processed while B.C.
production is less than 10% of that, suggesting that both current demand and future growth will be
sufficient to cover increased supply from replanting.

Despite the opportunity, 2023 harvest results were not sufficient to make a return on investment in
replanting feasible. The 2023 estimated contribution margins of $766/acre would not be sufficient to
cover the cost of capital on the replant investment. However, under improved yields the
conftribution margin of $4,598/acre would be expected to generate a positive return on investment
in year 15, increasing with each subsequent year the plants remain productive. The payback period
may be much shorter for growers who achieve higher yields and higher average market prices,
which surveys and interviews suggest occurs in a minority of cases.
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EXECUTIVE SUMMARY

While crop losses from weather impacted 2023 results, interviews and surveys suggest that other
significant factors impacting contribution per acre are the impact of current acres planted in Duke
(44%) leading to bottlenecks in receiving, packing and processing; seasonal discounting of
blueberries; machine-pick damage in fresh blueberries; issues with pollination; and disease.

Overall, the opportunities in growing blueberries are significant enough to support replanting efforts
for growers that can sustain sufficient yields, quality and pricing over the long-term. Significant
opportunities exist to increase the value yield for growers by reducing bottlenecks that negatively
impact fruit quality at receiving and by increasing the level of cooperation, quality and brand
reputation of BC blueberries.
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CURRENT ACREAGE

Plant Health

« The grower’s survey showed that approximately
two thirds of fields available were
healthy. Almost 30% were diseased or
damaged with the remainder being unplanted
or uncategorized.

3.8%

29.4%

m Healthy
m Damaged & Diseased
m Unplanted & Unknown

Appendix I: Growers Survey
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Plant Age

« Of plants that were identified as healthy,

approximately 20% are nearing the end of their
productive lives

Grower’s Survey Results
Distribution of Healthy Blueberry Plants by Age

i Approximately 20%
i of healthy blueberry i
i plants are reaching :
i end of life

< 5yearsold 6-10yearsold 11-15yearsold 16-20yearsold 21 years+old



REPLANT COSTS

Cost to Replant An Acre

Price per Plant $ 5.83
Plants per Acre 1,742
Plant Costs per Acre $ 10,156
Plant Shipping Costs per Acre $ 240
Establishment Expenses per Acre $ 5,398
Cost to Replant per Acre S 15,794

BC Acreage Requiring Replant

Total Acres in British Columbia 27,008
% Healthy, Damaged or Unknown 33.2%

Healthy, Damaged or Unknown Acres

(+/-7.7%%) 8,967
Normal Replant Requirements 902
Acres to be Replanted 9,869
Cost to Replant per Acre $ 15,794
Acres to be Replanted 9,869
Total Costs to Replant (+/- 7.7%*) S 155,863,866

Appendix F: Replant Costs
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* Plant costs account for a large majority of the costs
associated with replanting an acre.

* Nurseries may offer discounts or free shipping on large
purchases which would reduce costs.

« There are limited plants available for purchase given
the need to replant a significant acreage - it is highly
likely that growers will face constraints in purchasing
plants and materials which may impact pricing.

« Establishment costs depend on methods and choices
made by growers and may differ significantly on a
case-by-case basis.

*Based on the sample size the estimate of acres requiring replant is
expected to be accurate within 7.7% 19 times out of 20. Note that
sampling may be biased towards engaged growers who are more likely
to replant with blueberries and non-respondents may be less likely to
replant.



MARKET DEMAND

Tonnes

Over the past two decades Canada’s production of
blueberries (cultivated and wild) has increased.

During the same period imports and exports of fresh
and frozen (cultivated and wild) has continued to
Qrow.

Canadian Supply and Disposition of Blueberries
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According to the North American Blueberry Councll,
per capita consumption within North America nearly
quadrupled from 2003 to 2020.

This increase has largely been driven by increased

consumption in fresh berries from 0.462 Ibs/capita in
2003 to 2.782lbs/capita in 2020.

North American Blueberry Per Capita Consumption of Fresh
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BREAK-EVEN ANALYSIS

Scenario Analysis Estimated Payback Period to Replant An Acre

The discounted payback period calculated
represents a base case using grower survey

$25,000
data. The costs associated with a replant Replants that last 20 years
. . . . generate excess returns (above
are expected o be repaid v.w.’rh inferest in discount rate) of $16,916, \
Year 15 and generate a positive return over 15000 $15,200 and $6,262 per acre. -

the life of the plants.

With higher prices or higher yields, the
payback period can be shortened by 3
years.

$5.000

The acre is expected to
generate positive contributions f=-==== === mmmmmm e
beginning in Year 5

Cumulative Balance of Discounted Contribution Margin Per Acre

Key Assumptions (55,000 I | -
Based on the calculated cost to replant an ! || Replants that last the payback
acre ($15,794) i i perllod generate positive returns
Future income and losses discounted using ($15,000) i i on mveStm;ent'
current prime rate (7.2%) ! ! i
Yield per Acre at maturity is 10,335 lbs (base) | | !
or 12,402 Ibs (increased yield) .

Average price per lb received is $1.07 (base)
or $1.20 (increased price) Year
See Appendix D for all assumptions

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

= Base Example Increased Yield  em====|ncreased Price
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INCREASING CONTRIBUTION MARGINS

« Based on survey responses Duke is the
dominant variety in BC

« The concentration of Duke leads to
significant industry harvests occurring
at the same fime

« Af critical harvest fimes, the supply of
berries is greater than the receiving,
packing and processing capacity of
the industry

« Unreceived and unpacked berries
that may have been suitable for the
fresh market may be downgraded
resulting in value loss

Appendix |: Growers Survey
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Pareto Distribution of Varieties by Acre (Based on Responses from Grower Survey)
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INCREASING CONTRIBUTION MARGINS

US Retail - Fresh Blueberries Volume vs Price « US retail has similar patterns to observed Canadian
grocery pricing; peak discounts occur during peak

70 7.00
s Pacific Northwest production. However, US pricing
60 — $6.00 shows more stability.
Ny
>0 & - « “Shoulder” seasons could allow for greater margins
g . B \\\\/ ~T oo for growers but will face increased competition from
S - = ] — — [ ] 5 other counftries going forward.
3w |H [] ] 1] $3.00 g
= » Regression analysis suggests a 10% increase in
20 $2.00 volumes correlates to a 2.6% decrease in prices.
Pricing may be driven by grocery behaviour more
10 »1.00 than consumer prices elasticity.
O I T YRR S S S S . «  While some interviews suggest that seasonal promos
S A & ¢ drive increased sales, it's possible that increased

supply, product availability and seasonal patterns
drive higher sales

2021 Pounds [32022 Pounds eess»?021S/|B es—2022S/LB

Source: USHBC. (2021, 2022)23; Yeh, D.A., Kramer, J., Calvin, L., & Weber, C. (2023)%*
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INCREASING CONTRIBUTION MARGINS

Interviews and research
suggest that increased
yields from hand-harvest

and increased pricing Base Yield / Acre 10,000 Ibs Base Yield / Acre 10,000 Ibs
power from higher quality Hand-Harvest Increase (15%) Olbs  Hand-Harvest Increase (15%) 1,500 lbs
fresh berries may increase | .
contribution margins Total Harvest 10,000 lbs Total Harvest 11,500 lbs
compared to machine-
h t.
arves Value of Top Fresh Grade (80% @ $1) $8,000 Value of Top Fresh Grade (80% @ $2) $18,400

Though machine-harvest Value of Remainder (20% @ $0.60)  $1,200 Value of Remainder (20% @ $1) $2,300
fresh is common in the BC
market, interviews suggest $9.200 $20,700
that BC varieties are not
tolerant to machine and

H t Cost 5,573 H t Cost 14,085
lose quality and value CArvesT o5 5,573} CArVesT o5 {$14.085)
when used for fresh.

Conftribution Margin / Acre $3,627 Contribution Margin / Acre $6,615
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RECOMMENDATIONS

1. Coordinate Harvest and Receiving Timing

« Many small to mid-sized growers reported a lack of coordination of their harvest with their
packers and processors which was corroborated with packers and processors. This has led to
instances of receiving stations not accepting product, product sitting outside degrading and
product downgrades. It is also possible that while some receiving is bottlenecked, other
packers have spots of capacity that go underutilized.

* Industry would benefit from transparent capacity planning and scheduling that allows all
market participants to plan their activities to optimize the yield from the farm

2. Variety Selection and Diversification

* In the long-term there is a risk that network effects lead to concentration of plantings in the
same varieties as growers replicate what others are doing. This may shift the peak supply from
the Duke harvest to timing that matches replacement varieties.

« The BC industry would benefit from coordination among stakeholders on variety selection to
maintain diverse supply over the local harvest season. While regulating or limiting the
selections growers make is not recommended, increased communication on expected
volumes and potential bottlenecks would help growers balance market supply.

It is important that regardless of industry level coordination, individual growers consult their
packers and processors on which varieties they anticipate having a need and market for.
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RECOMMENDATIONS

3. Cooperation on Marketing and Quality Standards

« While research on the price-demand elasticity is limited, it is possible that market pricing is not
well matched to potential demand leading to lower pricing during peak harvest.

« Industry fragmentation and the level of market risk borne by growers may contribute to an
environment where growers receive less than full market potential for crops.

 Inferviews also suggest that the lack of common grading and quality standards make it
difficult fo market blueberries and maintain pricing power.

« Growers, packers and processors aligning on common quality and marketing standards could
increase their relative pricing power in the market and achieve better value for BC
production.

4. Encourage Use of Industry Resources

* While the BC Blueberry Council, Ministry of Agriculture and other industry partners provide
several resources for growers including guidance, education and planning tools, some
growers expressed that they didn’t have adequate support.

« Growers would benefit from accessing these resources, knowing which resources they would
benefit from and more contact with experts to understand how to apply advice to their
unigue situations.
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FURTHER RESEARCH NEEDS

1. Demand Elasticity Research

« Examples of research on blueberry price-demand elasticity were observational in nature and
therefore can’t prove causation (decreased prices lead to increase demand). This research
also lacked recency and market relevance.

* |t is possible that price discounting during peak season does not impact demand but may be
itself caused by behavioural factors related to the belief that demand is elastic.

« To understand if there is a causal relationship between retail discounts and increased sales, @
non-randomized controlled study would be required. This research would support industry in
understanding whether discounting is necessary and to what degree it has an impact.

2. Pricing Statfistics

« The Canadian market lacks monthly statistics on farm-gate prices, wholesale prices and
retail sales prices which could help growers, packer and processors plan and manage their
own sales activities.

« The lack of transparency may lead to certain industry members becoming disadvantaged to
the overall detriment of the industry as it leads to overall lower pricing which may drive out
producers.
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FURTHER RESEARCH NEEDS

3. Variety Planting Forecasts
« Surveys of grower planting intentions may help the industry prepare for increased nursery
production, avoid concentrating production in short seasonal windows and allow growers to
plan their long-term cultivar portfolio mix.

4. Pollination and Variety Research
« Growers identified a lack of information on causes for pollination issues, including for varieties
that have lower acreages planted.
« Connected with this, growers mentioned a general lack of choice in plant varieties suitable
for the local climate and overall market factors.
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POTENTIAL BARRIERS

Replant Barriers
« Nursery capacity to provide planfts is limited and planning horizons are several years.
 Prices for plants could increase as growers increase demand.

« Blueberry-specific products for replanting may be temporarily be limited in supply when there are
surges in replanting.

 There are limited alternative cultivars suitable to the local climate, which increases the risk of
shifting bottlenecks from one time of year to another.

Value Yield Barriers

« Level of fragmentation in the industry reducing the ability to effectively cooperate on harvest
timing, variety selection, quality standards and market pricing.

« Lack of industry statistics made available to growers, packers and processors to help them
increase overall industry value.
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MARKET RESEARCH and ANALYSIS



UNDERSTANDING MARKET DEMAND

a0

The market for BC Blueberries
exists within the market for

Canadian and US blueberries.

While the majority of BC
Blueberries are sold within
Canada, a significant portion
are exported, but almost
exclusively to the US.
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all

As aresult, changes in supply or
consumption in these markets
will have an impact on BC
growers. Over the past two
decades the North American
market has experienced a
significant increase in
consumption, provided by both
local and imported supply.

e

This increase in consumption,
and potentially unmet demand,
is an opportunity for BC growers
but also identifies the changing

competitive landscape as
supply moves from largely
seasonal to year-round.



THE CANADIAN BLUEBERRY SUPPLY

ARE INCREASING

Tonnes

Over the past two decades Canada’s production of
blueberries (cultivated and wild) has increased.

During the same period imports and exports of fresh
and frozen (cultivated and wild) has continued to
Qrow.

Canadian Supply and Disposition of Blueberries
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CONSUMPTION

According to the North American Blueberry Council
per capita consumption within North America nearly
quadrupled from 2003 to 2020.

This increase has largely been driven by increased
consumption in fresh berries from 0.462 Ibs/capita in
2003 to 2.782lbs/capita in 2020.

North American Blueberry Per Capita Consumption of Fresh
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CANADIAN IMPORTS OF FRESH BLUEBERRIES ARE
OCCURRING MORE EVENLY THROUGHOUT THE YEAR

Imports of fresh blueberries are increasing and *  While imports were largely from the US and Chile over

occurring more uniformly throughout the year the past decade imports from Peru and Mexico have
grown significantly

Q3 (Summer Season) continues to experience the

largest import quantities, but imports in Q4 have « Imports from Peru are significant factor in the annual

increased steadily throughout the past decade growth of imports in Q4

Canadian Fresh Berry Imports by Quarter 2013 to 2022

i Fresh Blueberry Imports into Canada by Country
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US RETAIL DATA SHOWS SIGNIFICANT FLUCTUATION IN
FRESH BERRIES WITH MORE STABILITY IN FROZEN

Given the similarities in the two markets it

is expected that monthly US sales figures

. .. . US Retail Sales of Fresh & Frozen Blueberries by Lbs Sold
should provide some insight into the 70,000,000

seasonality of the Canadian market.

60,000,000

Observable trends from US retail sales

50,000,000

» Fresh berry sales are at their lowest in the spring
before peaking in the summer months which 40,000,000
would align with the US season

30,000,000

« Canadian sales tfrends would likely be similar but
with a peak starting in the summer to coincide
with the Canadian season

20,000,000

« While there is a peak season, sales throughout 10,000,000 e —
. \/\\—/\
the year demonstrate the 52-week supply exists
* Frozen berry sales show more consistent sales e e s . S T
. . .o » » & & X N » & Y & & S
throughout the year lacking significant seasonal ¢ &Y W ST ¢
fluctuations
e Fresh 2021 essswFresh 2022 essssFrozen 2021 Frozen 2022

Source: USHBC. (2021, 2022)23
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US RETAIL ILLUSTRATES SEASONAL SALES

PRICE CYCLES

US Retail - Fresh Blueberries Volume vs Price
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Price per Lb

US retail has similar patterns to observed Canadian
grocery pricing; peak discounts occur during peak
Pacific Northwest production. However, US pricing
shows more stability.

“Shoulder” seasons could allow for greater margins
for growers but will face increased competition from
other countries going forward.

Regression analysis suggests a 10% increase in
volumes correlates to a 2.6% decrease in prices.
Pricing may be driven by grocery behaviour more
than consumer prices elasticity.

While some interviews suggest that seasonal promos
drive increased sales, it's possible that increased
supply, product availability and seasonal patterns
drive higher sales



GROCERS SUGGEST THERE IS STILL SIGNIFICANT
UNMET DEMAND FOR BLUEBERRIES

Interviews conducted with major Canadian
grocers suggested that current seasonality of
blueberry sales is characterized by:

1. Fresh berry consumption that peaks in the
summer

2. Local production results in increased supply
and decreased prices for consumers

3. There is a demand for locally grown berries,
“hyper local”

These comments align with sales patterns
observed in the US. Given the similarities in the
two markets it is further evidence that Canadian
sales tfrends are similar.

©2023 Scott A. Beaton Professional Corp. | All rights reserved.

However, grocers also suggested that if peak
supply and price points could be maintained
there is belief that blueberries would sell well
throughout the year.

As supply continues to grow, and availability
expands throughout the year, the current
seasonal fluctuations may become less
pronounced.

While grocers may discount blueberries during
peak harvest, we were not provided with
evidence that consumer demand is highly
elastic. It is possible that availability and
prominence in advertising may contribute more
significantly to sales than price reductions.



FUTURE DEMAND AND SUPPLY 1S EXPECTED TO GROW

IndUSTry.SpeC'O“STS predict Conhhued Continued growth predicted in the availability of blueberries.
growth in the supply of blueberries.
Desp“.e increased ovcilobili’ry, demand Figure 1: Per capita availability of fresh blueberries in selected markets, 2012-2027f E.L%,*
may be influenced by other factors. h
. 12
1. Demand elasticity, and ;-.%
2. the substitution effect related to |

other berries. . il

e

Research SuggeSTS that consumers 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023f 2024f 2025f 2026f 2027f
substitute alternative berries when prices e m— LT e T
rise Qnd ThQT -I-here iS elosﬂci-l-y in Source: Trade Map, USDA, Rabobank estimates 2022 I*I Canada has double the blues pc of the USA

consumer demand. However, this
research is observational and not
conftrolled to prove causation.

Imperial College

Source: Rabobank Blueberries Increasing Their Global Presence, September 2022 L ohden

Source: Kasey Cronquist, p. 0. (2023)® ; Hughes, D. D. (2023)2°
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IMPORT PRICES FROM PERU EXCEED EXPORT PRICES

Import prices from Peru have ranged Export prices to the United States have
from $3.50/Ib to $4.50/Ib, while imports trended between $2/Ib and $3/Ib with @
from Mexico hover around $5/Ib and peak at $3.50/1b in 2022.
Chile over $3/Ib.
Fresh Highbush Import Prices / Lb Fresh Highbush Export Prices / Lb
6.00 6.00
5.00 5.00
4.00 4.00
5 \/\/\ — S
i 3.00 i 3.00
Yo /\/\/\/\ - —/_/\/\
1.00 1.00
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 _ 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
e Chile Mexico Peru e United States e Jnited States

Source: Statistics Canada. (2021, October 5)21
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AVERAGE MONTHLY IMPORT VOLUMES AND PRICES

Early season prices from Mexico Late season prices from Peru
exceed prices from US by $1/Ib exceed prices from US by $2.5/1b

Despite similar volumes of imports in

. . . 5 Year Average Monthly Import Volumes and Prices per Lb - Frgsh Highbush
April, prices from Mexico exceed

prices from the US by 21%. They S
remain higher in May by 29%. 30 5.00
Despite potentially lower harvest costs = * 400
in Mexico, Chile and Peru, import g 20 _
prices remain higher than from the 3 $3.00
United States or exports from Canada. £ *

3 $2.00

10

Despite some potential price elasticity
in import demand, it is possible that 5 P00
buyers discriminate the prices paid by
market source.

$0.00

: § & ®¥ § ¢ z 3§ 5§ & 5 3%
S S © < = 3 - =Y = o S £
S S = 2 3] i3] 9] 9]
8 [} < =1 le) > o
[ % [e) 0]
%) =z o
Chile (Million Lbs) Mexico (Million Lbs) Peru (Million Lbs) United States (Million Lbs)
e Chile ($/LB) Mexico (S/LB) Peru ($/LB) == United States ($/LB)

Source: Statistics Canada. (2021, October 5)?!
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MARKET DEMAND SUMMARY

Supply and consumption in Canada and US are increasing

Supply is increasing from both local production and increasing imports from Central
and South America

Blueberries are no longer a seasonal fruit and are now available 52 weeks per year
The summer peak season results in the largest sales volume and the lowest prices
The “shoulder” seasons, late spring and early fall, see lower sales volumes and higher
prices representing an opportunity for growers to realize higher margins

These shoulder seasons, particularly in the early fall, are experiencing increased
competition from other countries

Demand and supply for blueberries are expected to increase but this growth may be
price dependent.

While grocers believe high sales volumes can be maintained year-round the price
sensitivity of consumers may limit demand
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MARKET CHANNEL and BREAK-EVEN ANALYSIS



MINIMUM OPERATION SIZE
CHANNELS

A minimum operation size to be
profitable has not been calculated. An
operation will be profitable based on
price received and cost structure and
is not necessarily a function of the size
of the operation.

Smaller operations may have higher
variable costs per acre; however, they
may also sell a higher percentage of
their crop direct to market yielding
posifive returns.
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MARKET

Survey results suggest that direct to
market sales result in 2 - 3x higher prices
and it is not expected that costs would
increase at the same rate.

Direct to market sales is limited by the
ability of a grower to market and
distribute product. Complexity in
marketing and distribution increases
with higher volumes but is relatively
simple in small operations.



ESTIMATED PAYBACK PERIOD PER ACRE OF REPLANT

The payback period calculated represents Estimated Payback Period to Replant An Acre of Blueberries
a base case using grower survey data. 520,000

$15,000 Cumulative Value at

The costs associated with a replant are Year 25is $12,074 | T

expected to be repaid in Year 15 and

. . % $10,000
generate a positive return over the life of ®
the plants. T ss000
If the 2023 actual yield per acre (6,744 Ibs) g PO T AT
provided in the grower's survey was held 3 -
. S (35,000 . .
constant the replant would not be repaid 2 Cumulative Value Passes $0 in
ST _ : a Year 15 indicating payback and
within the 25-year useful life of the plants. 5 (10000 = positive return on investment.
Key Assumptions 2 (515000
Based on the calculated cost to replant an 2 )
$15,794 X The acre is expected to generate
acre | . ) . . £ ($20,000) positive contributions beginning
Future income and losses discounted using © in Year 5
current prime rate (7.2%) ($25,000)
Yield per Acre at mo’ruri’ry is 10,335 llbs 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
Average price per Ib received is $1.07 Year
See Appendix D for all GssumpTionS = Cumulative Balance of Discounted Contributions
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ESTIMATED PAYBACK PERIOD PER ACRE OF REPLANT

Scenario Analysis Estimated Payback Period to Replant An Acre

1. Base Example (Previous Slide)

2. Increasing Yield (10,335lb to 12,402 b
per acre at maturity)

3. Increasing price per b ($1.07 to $1.20)

Increases to yield and price will reduce
payback period and significantly
increase total value of the replant.

Price impacts will be experienced more

iImmediately, whereas yield impacts are
greatest once a plant reaches maturity.

See Appendix D for All Assumptions
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$25,000

$15,000

$5,000

($5,000)

($15,000)

Cumulative Balance of Discounted Contribution Margin Per Acre

($25,000)

Cumulative Value at Year 25 is

approximately $10,000 to !

$13,000 greater in scenarios
with increased yields and prices

1 2 3 4 5 6 7 8

e Base Example

Cumulative Value Passes SO in Year 12
representing a payback period 3 years
less than the base scenario. All
scenarios indicate a positive return on
investment once cumulative value
reaches 0. The longer the productive
life of the plants the greater the
expected return on investment.

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

Year

Increased Yield

e |ncreased Price



CONTRIBUTION MARGIN SENSITIVITY ANALYSIS

Sensitivity Analysis
The sensitivity analysis below illustrates how changes in

yield and price can willimpact the contribution per
acre. This analysis assumes the cost per acre remains the
same in each scenario ($6,431 per acre).

Increasing price per lb
*  Moving more product to Fresh vs. Frozen will generally
increase the average price per Ib. Increased prices received

on Fresh vs. Frozen generally exceed the incremental costs of

labour (vs. machine) in both survey and research data. Contribution
* Reducing harvest to receiving congestion could increase the

effective price/LB by greater than 5%. per Acre -
« Grower and packer cooperation on industry pricing could

work to raise the Q\{ergll mor!<e’r price in blueberries. Further 5744 IR 784 1 662
research on elasticity is required.

Increasing Yield $ 1255 $ 2707 $ 3,817
« Maintaining horticulture practices such as pruning, Yield
appropriate spraying, and pollination among others can Lbs/Acre
increase the plant production while also reducing loss.
Several interviewees suggested that these practices are not

universally maintained when growers expect weaker market
pricing.

$ 2871 $ 4628 $ 5971

$ 4486 $ 6549 $ 8,125
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COSTING ESTIMATES FOR FIXED AND VARIABLE COSTS

. , Estimated Variable Costs per Acre
« Variable costs are largely driven by the

method of harvest selected by the grower. Machine Harvest/Acre $ 5,570
Hand Harvest (Based on 11,500 lbs)
« In some varieties hand picking can make a (Estimated Market Wage $0.73/Lb.) $ 14,090

difference in whether a berry is suitable for the See Appendix G & Appendix H
fresh or frozen markets. If the difference in

price between fresh and frozen is greater than

the difference in cost for machine and hand

contribution margin to hand harvest a field if it ESIMTEHEE! -] oSS [ ACke

were likely to move those berries to a fresh Replant Costs $ 15,794
roduct instead of frozen.
P *Overhead Costs TBD

. Fixed " it of ' of *Overhead costs including administration costs, interest,
IXea COsIs are a result or repayment o depreciation etc. could not reasonably be estimated per

investment and additional overhead costs acre as they would vary greatly depending on the grower
such as administrative costs, interest, and the structure and size of their operations.
depreciation etc. These costs will vary

significantly based on the grower.
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SENSITIVITY ANALYSIS — REPLANT COSTS

« Plant costs represent the Sensitivity Analysis showing how change in plant prices and establishment
largest portion of the costs to costs would impact the cost to replant one acre of blueberry fields

replant an acre of blueberries.
Reductions in plant prices from Plant Price $5.25 | $5.54 $5.83 $6.12 $6.41

negotiated discounts could SItelS Al
. Change Costs
significantly reduce the cost of
replanting. $5.074 14,214 14,722 15,230 15,738 16,246
$5,356 14,496 15,004 15,512 16,020 16,527
« Changes in establishment -_
9 0% $5,638 14,778 15,286 15,794 16,302 16,809
% | 590

costs will have a lesser impact
on the cost to replant 7

$5,920 15,060 15,568 16,076 16,583 17,091

YWV 15342 15,850 16,358 16,865 17,373

Replant costs using plant
price of $5.83 per plant &
establishment costs of $5,638
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APPENDIX SECTION



1. APPENDIX A - HARVEST & LOSS

Growers Survey Results — Pounds (In Millions) Harvested and Loss
. The grower’s survey responses reported
annual increases in the harvest loss in each
1213 of the last five years. Th.e. repo.r’red loss in
11.02 11.52 2023 was the most significant in terms of
l . l total volume and % of total harvest.

While it was not possible to quantify the

471 2.21 -2.02 101 -0.55 specific causes of harvest loss the following
were the most identified by survey
respondents.

2023 2022 2021 2020 2019

Growers Survey Results - % of Total Harvest Loss By Year * Increased ’rempero’rure and weather
37% events such as high rains and heat
domes
15% 15% « Disease such as scorch virus
8% 5o « Poor pollination, related to the increase in
temperature
2023 2022 2021 2020 2019
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2. APPENDIX B - COMMERCIAL PLANT PRICING

Duke, Blue Crop, and Elliot + Duke is the most planted crop Current pricing ranged from
are the most common and correlates with processing $5.50 - $6.00.

currently planted varieties capacity limitations. Note there are quantity
accounting for 79% of * Industry interviews suggest Elliot is  discounts, but total supplies
plants per the grower undesirable to consumers are limited

survey.

Common
Historical
Varieties

There are numerous « New varieties come with some Current pricing ranged from
alternative varieties unknowns, growers may be $5.50 - $6.00. With one
il 8 cvailable and currently reluctant example above $6.00.
Varieties being planted such as « Avoiding Duke season may Note there are quantity
Calypso, Valor, Top Shelf, alleviate capacity constraints discounts, but total supplies
Draper efc. are limited

Duke Blue Crop Elliot

Early Season Mid-Season Late Season
Draper Valor Calypso Aurora
Top Shelf
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3. APPENDIX C - EXAMPLE OF VALUE LOSS WHEN
HARVESTED BERRIES EXCEED PROCESSOR CAPACITY

@ Harvest Day: 3 growers - 1 million Ibs of berries harvested

/50K Lbs of Blueberries at $1.4/Lb fresh + 250K at $0.6 frozen = $1,200,000 potential value

@ But Only 600K Ibs can be received - the remaining 400K lbs are not accepted, or held outdoors degrading

600K received with a potential value of $840,000 400K downgraded = $360K-
$560K value loss

@ Of the 600K — can only pack 300K to fresh, the other 300K, half which could meet fresh is sent to frozen at $1

300K packed fresh 300K frozen $40K-$240K
$420,000 value $180,000 value value loss

@ Remaining Value

$600K value Total value loss from lack of capacity - $600,000
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4. APPENDIX D — ASSUMPTIONS FOR PAYBACK CALCULATION

1.

1.
12.
13.
14.
15.

Yield per Acre —-10,355 - Calculated based on grower survey responses. To determine the average yield per healthy acre, a 2023 average yield per acre was
taken from growers who reported at least 80% of their fields were healthy. To account for the significant non-disease (ex. Weather) related losses in 2023 the
reported losses per acre of those same growers were added back. A 10% loss was then subtracted from that total to account for machine harvest losses.

Average Price Received $1.07/Ib. - Calculated based on grower survey responses. Using respondents FY23 yield and reported price per lb received a
weighted average was calculated. This average included only growers who sold exclusively to packers and processors.

Costs per Acre - $6,431 - Calculated based on grower survey responses. Using respondents FY23 yield and reported cost per Ib a weighted average was
calculated. This average included only growers who sold exclusively to packers and processors. As the majority of respondents primarily or exclusively
machine harvested, this cost is expected to represent the cost per acre for a grower who machine harvests a significant majority of their crop with allowance
for some hand harvest.

Bank of Canada Prime Rate at the time of this report, Nov 30™, 2023, is 7.2%

Yield for Years 1 through 7 was obtained from the BC Ministry of Agriculture Building Business Success Document to account for the ramp-up from new plant
to maturity.

Yield for Years 8 onwards is the optimized average yield per acre identified in Note 1. A healthy mature acre can produce 15-20 thousand lbs of berries.
However, as the growers survey indicated a significant portion of those plants may become diseased or damaged throughout their useful life. Weather and
other factors can greatly reduce yields. To account for this the calculated 2023 yield for generally health acres was selected to represent the yield through
maturity.

Revenue for Years 3 & 4 was calculated using the $1.40/Ib estimate for hand pick berries sold to the fresh market

Revenue per acre for years 5 onwards was calculated using the weighted average price per Ib of $1.07 identified in Note 2. This assumes the majority of the
harvest is done by machine and the revenue represents a mix of fresh and frozen.

Costs per Acre in Year O is the replant cost

Costs per Acre in Years 1 & 2 were obtained from BC Ministry of Agriculture Building Business Success Document and adjusted for 2023 using the Stats Canada
Farm Input Index for British Columbia.

Costs per Acre in Year 3 & 4 were calculated using adjusted Hand Harvest Per Acre Costs in Appendix H with a hand harvest labor cost of ($0.728/Lb.)

Costs per Acre in Year 5 onwards is calculated using the weighted average cost per acre of $6,341 identified in Note 3

Additional fixed costs and overhead vary significantly by grower and were not included in this calculation

Increased Yield Scenario — Everything was held constant except yield at maturity (Year 8 onwards) which was increased from 10,335 to 12,402 (20% Increase)
Increased Price Scenario — Everything was held constant except Price per Ib for years 5 onwards which was increased from $1.07 to $1.20

Source: BC Ministry of Agriculture. (2016)!
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4. APPENDIX D (CONTINUED) — FINANCIAL TABLES FOR
PAYBACK PERIOD ANALYSIS

Increased Yield (Price $1.07/Ib, Yield at Maturity 12,420)

Year Yield per Acre Revenue per Acre Costs/Acre
0 - S - S 15,794
. . . A 1 - S - S 1,562
Base Scenario (Price $1.07/Ib, Yield at Maturity 10,355) 5 ] ! ] : 1230
Y%ar Yield per Acr_e Re\éenue per Atfre $Costs/12t:;;4 3 4,000 $ 5 600 $ 8 625
1 ) g ) S 1562 4 7,000 S 9,800 S 10,810
5 i g i g 1:430 5 8,300 S 8,857 S 6,431
: oo § a0 3 ses : o
4 7,000 S 9,800 S 10,810 ’ ’ ’
5 8,300 $ 8,857 $ 6,431 Year 8 - 25 12,402 S 13,234 S 6,431
6 8,600 S 9,177 S 6,431
7 9,450 S 10,084 S 6,431
e s » = > el Increased Price (Price $1.20/Ib, Yield at Maturity 10,335)
Year Yield per Acre Revenue per Acre Costs/Acre
0 - S - S 15,794
1 - S - S 1,562
2 - S - S 1,430
3 4,000 S 5,600 S 8,625
4 7,000 S 9,800 S 10,810
5 8,300 S 9,960 S 6,431
6 8,600 S 10,320 S 6,431
7 9,450 S 11,340 S 6,431
Year 8 - 25 10,335 S 12,402 S 6,431

©2023 Scoftt A. Beaton Professional Corp. | All rights reserved.



5. APPENDIX E - ESTIMATED REPLANT COSTS

1. Plantsize selectedis a #1 Pot

2. Price per Plant - $5.83 — Plant prices are not widely published and vary based on variety, size of plant, volume
purchased, royalties and other factors. Prices were obtained for multiple varieties and nurseries and $5.83 was
selected as the most recent.

3. Plants per Acre — 1,742 — based on consultations with industry specialists plant spacing tends to vary from grower to
grower. In the past plant spacing of 3’ x 10’ was common but new fields tend to be 2.5" x 10" with some growers
moving fowards 2' x 10°. For the purposes of this calculation a spacing of 2.5’ x 10" was selected which equates to
1,742 plants per acre.

4. Plant Shipping Costs - $240 — Estimated from available nursery information

5. Estimated Establishment Expenses per Acre - $5,398 — this amount excludes the costs of plants and plant shipping
costs. See details in Appendix F

6. Acres of Blueberry Farms in British Columbia — 27,008 — From 2021 Census of Agriculture
7. % of Healthy & Damaged Plants — 33.2% - Based on responses from grower’s survey regarding health status of plants

8. Normal Replant Requirements — 902 — Estimated based on responses from grower’s survey regarding age of healthy
plants. Plants over the age of 20 were assumed to be reaching end of life and required to be replanted

9. Metal posts with Trellis at $7 per unit with approximate spacing of 20" x 10’, using an estimated 225 posts per acre

Source: Mhlanga, S. (2022, June 15)'
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6. APPENDIX F - ESTIMATED ESTABLISHMENT COSTS

2023 Estimates « Replanting establishment budget was sourced from the report
Plant Costs $ 10,156 “Blueberry Production Machine Harvested Establishment to Full
Cover Crop > 199 Production Fraser Valley” released by the British Columbia Ministry
Direct Expenses of Agriculture and ands in Spring 2007 and sourced from the Tom
Fertilizers & Pesticides $ 224 Baumann Expert Agriculture Team Ltd. Report “202 INovember
Sawdust S 700 e
s : \ea Flood Recovery Efforts Blueberry Industry Specific”.
Machinery R&M S 283 ' o _
Irrigation $ 189 « The items and quantities in the year of planting were held
C\j’;z& Trellis 2 1;;8 constant, with prices updated to reflect best estimates for 2023.
Production Labor « 2023 Estimates were based upon the Stats Canada Farm Input
Elc?s:;i\XIgire/Trellis 2 ‘S‘gg Index, Natural Resources and Agriculture Average Hourly Wage
Hand Fertilizing S 55 Dq’rq, consultations with industry experts, and available retail

pricing.
Machine Labor
S i 5 . .
Mowing : - « It was noted that newer plantings may use milk cartons at a cost of
Bedmaking $ 27 $0.35/plant for an additional potential cost of $610 / acre where
Planting S 110 used
Install Posts & Wires $ 220 ’
Apply sawdust S 300 - )
Grass Seeding $ 14 « Certain cost estimates depend on whether a grower owns
olant Shiooin Coste : 240 machinery, has labour or contracts machinery and operators.
PPN Each grower will have different specific costs based on their
Total Costs $ 15,794 lanting requirements and investment plans. As a result, some
. . p g q .
Source: Stafistics Canada. (2023, January 06)™'* estimates will be higher or lower than actual costs incurred.
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7. APPENDIX G - MACHINE
HARVEST COST PER ACRE

« 2019 budget sourced from the Government of British Columbia’s
enterprise budgets for Blueberry Machine Harvest in the Fraser
Valley, BC.

« 2023 costs (excluding wages) were calculated by adjusting 2019
costs using Stats Canada’s Farm input price index, quarterly.

Wages were adjusted using Stats Canada Employee wages by
industry, annual, specifically for British Columbia agriculture

« For categories where British Columbia specific index numbers were
available those were applied

» For categories which British Columbia specific index numbers were
not available the Canadian index was applied

Source: Statistics Canada. (2023, January 06)1214 ;
Government of British Columbia. (2019). Planning for Profit Budget Series
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MACHINE HARVESTED BLUEBERRIES

FRASER VALLEY BC- 1 ACRE FULL PRODUCTION

2019 Budget

Expenses 2023 Estimate
Fertilizer & Nutrients

Granular 163 248
Liquid 51 77
Boron 12 18
Kelp 40 60
Zinc 36 55
Total Fertilizer & Nutrients 302 458
Sprays

Pre & Post Emergent Herbicides 83 99
Aphid & Midge Control 43 51
Canker & Blight Control 168 200
Caterpillar Control 5 6
Fruit Rot Control 194 232
Mummy berry Control 21 25
Root Rot Control 51 60
SWD Control 125 149
Total Sprays 690 823
Hired Labour _

Field Manual 88 99
Field Equipment Operator 169 189
Harvest Machine Operator 171 192
Harvest Machine Assistants 300 337
Harvest Truck Driver 102 114
Total Hired Labour 830 932
Contract Labour

Apply Top Mulch 100 112
Prune 1,300 1,459
Bird Control 225 252
Custom Spray SWD 300 337
Total Contract Labour 1,925 2,160
Total Equipment Operating & Repairs 275 284
Materials & Services

Top Mulch (Prorated Annual Cost) 217 260
Hive Rental 300 361
Crop Consultant 100 120
Equip Rent, Sanitary Facilities 55 66
Production Insurance 115 109
Total Materials & Services 787 916
Total Expenses 4,809 5,573




8. APPENDIX H- HAND HARVEST
COST PER ACRE

2019 budget sourced from the Government of British Columbia’s
enterprise budgets for Blueberry Hand Harvest in the Fraser Valley, BC.
2023 costs (excluding wages) were calculated by adjusting 2019 costs
using Stats Canada’s Farm input price index, quarterly.

Wages were adjusted using Stats Canada Employee wages by
industry, annual, specifically for British Columbia agriculture

For categories where British Columbia specific index numbers were
available those were applied

For categories which British Columbia specific index numbers were not
available the Canadian index was applied

Adjusted market wage ($0.728/Lb.) is consistent with commentary
provided in grower survey

Hand Harvest Expenses per Acre
Costs (Excluding Harvest Labour Costs) $ 5713

Hand Harvest Labour Costs

Yield 11,500

Hand Harvest Labour (Market Wage) $ 8,372 ($0.728/Ib)
Total Costs of Hand Harvest Acre

(Market Wage) $ 14,085

Source: Statistics Canada. (2023, January 06)1214 ;
Government of British Columbia. (2019). Planning for Profit Budget Series %
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HAND HARVESTED BLUEBERRIES

FRASER VALLEY BC - 1 ACRE FULL PRODUCTION

2019 Budget

2023 Estimate

Expenses

Fertilizer & Nutrients

Granular 163 248
Liquid 51 77
Boron 12 18
Kelp 40 60
Zinc 36 55
Total Fertilizer & Nutrients 302 458
Pre & Post Emergent Herbicides 83 99
Aphid & Midge Control 43 51
Canker & Blight Control 168 200
Caterpillar Control 5 6
Fruit Rot Control 194 232
Mummy Berry Control 21 25
Root Rot Control 51 60
SWD Control 125 149
Herbicides & Pesticides 690 823
Hired Labour

Field Manual 88 99
Field Equipment Operating 169 189
Harvest Supervision 665 746
Harvest Truck Driver 153 172
Total Hired Labour 1,075 1,206
Apply Top Mulch 100 112
Prune 1,300 1,459
Bird Control 225 252
Custom Spray SWD 300 337
Total Contract Labour 1,925 2,160
Equipment Operating & Repairs 128 132
Materials & Services

Top Mulch (Prorated Annual Cost) 217 260
Hive Rental 300 361
Crop Consultant 100 120
Miscellaneous Supplies 70 84
Production Insurance 115 109
Total Other Inputs & Miscellaneous Supplies 802 934
Total Expenses 4,921 5,713




9 APPENDIX I - GROWERS SURVEY

Questions Response Options/Question Type Responses
1 |How significant are blueberries to your fotal farming activitiese (Select one) "Blueberries are our only crop", "Blueberries make up most of our farming", "Blueberries make up
some of our farming, "Blueberries make up of our farming." 30
2 How do you pick your blueberries? (Select one) "All Machine: | rely entirely on machine harvesting for my blueberries”, "Mostly Machine: |
primarily use machine harvesting but may use hand-picking occasionally", "Some Machine: |
use a mix of machine harvesting and hand-picking", "Litfle Machine: | primarily hand-pick but 30
may use machine harvesting occasionally”, "No Machine: | rely entirely on hand-picking for my
blueberries"
3 What is the total acreage of your blueberry cultivation? (acres) Open-ended 30
4 |Over the past five years, how many pounds of blueberries did you harveste (lbs.) "2023 harvest (Mandatory)","2022 harvest: (Mandatory)","2021 harvest (Mandatory) ","2020
harvest (Optional)","2019 harvest (Optional)" 30
5 |Please select the blueberry varieties that are cultivated on your acreage (You can choose multiple/'Duke", "Bluecrop”, "Elliott", "Calypso”, "Aurora”, "Draper ","Chandler”, "Northland", "Reka"”,
options if applicable and provide the approximate percentage for each). "Liberty", "Other (please specify the variety)" 30
6 What is the status of your blueberry plants by acreage? (Select only what apply and provide'Healthy",'Damaged","Diseased","Unplanted area","Other (please specify)"
percentages for each) 30
7 |For healthy plants, what percent of your crop is: "<Syears'"6-10years""11 - 15 years","16 - 20 years ","21 years+" 30
8 What percent of your blueberry sales are in the following categories?e "Fresh", "Frozen", "Other Processed" 30
9 What percentage of your blueberry sales are to each of the following? (% of blueberry revenue)  ['Packers/Processors"”, "Brokers/Wholesalers", "Direct to Grocery Stores", "Direct Customers", "Other
(please specify)" 30
10 What is the average price per pound you received this season for direct sales to each of thel'Packers/Processors”, "Brokers/Wholesalers", "Direct to Grocery Stores", "Direct Customers", "Other
following? (Numeric answers by category) (please specify)" 30
11 How many pounds of blueberries do you estimate were lost over the past five yearse (Please "2023 harvest (Mandatory)","2022 harvest (Optional)”,"2021 harvest (Optional)”,"2020 harvest
provide a numeric answer) (Optional) ","2019 harvest(Optional)" 29
12 [For the losses mentioned above, please specify what percentage of the total estimated losses/'"Machine Pick Damage”, "Temperature Control Issues", "Weather Conditions (e.g., rain, frost,
each of the following reasons stands for. flood)","Pest Infestations ","Disease or Fungal Issues", "Harvest Timing Issues”, "Storage Problems", 8
"Other Factors (please specify factor and quantity)"”
13 What were your blueberry harvest costs in the past year, including labor, equipment, fuel, Open-ended
packaging, fransportation, plant maintenance, and other expenses? Please specify the total 8
amount in Canadian dollars (CAD) or the cost per pound, as you prefer.
14 |Are there any challenges you encounter or foresee in your blueberry farming activities, particularlyOpen-ended
in meeting market demand and replanting effortsg (open-ended) 28
15 How could your blueberry growing operation be further supported to increase the value of yourOpen-ended 29

crop? (open-ended)
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