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My Background

 Second year doctoral student at ASU

 Trained in environmental and resource economics

 Research focused on the spatial heterogeneity of 
ecosystem service flows across lands in conservation

 Several years working at multilateral development 
banks
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My background – IDB, World Bank before starting my doctorate, masters in International Environmental Policy



United States Seed Market

 In 1997, the total value of the commercial U.S. seed market was
$5.7 billion, roughly 20% of the world market in seed

 The U.S. seed market is the largest seed market worldwide

 Over the past 3 decades, the U.S. seed industry has been
marked by transition. As recently as 1970, most seed firms were
independent.

 During the 1970s, most small seed firms vanished, as mergers
and acquisitions created a new seed industry structure
dominated by large companies with primary investments in
related sectors. Mergers and acquisitions, along with increased
private sector R&D expenditures, continued to grow through the
1990s. Fernandez-Cornejo, 2004
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- Broader view of the US seed market, not just for restoration- Merging of many companies to few



Restoration Seed Market

 Since the release of the Department of the Interior’s
National Seed Strategy in 2015, there has been upward
momentum to increase the amount of native seed species
used for restoration purposes on BLM land and # sources
per species

 The restoration seed market differs greatly in size and
scale from the crop seed market

 Example: do not see the same type off conglomeration in
the restoration market as in the crop seed market

 Restoration market there are still several companies
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Restoration market doesn’t look the same as the larger seed marketOut of companies analyzed only one bought another company and created an off shoot of its original company



BLM National Seed Buy Quantities

Data Source: BLM Boise Warehouse
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- You have likely seen this chart before, it has been updated with information for the past few years, this is specific to seed that is purchased through the Boise seed warehouseAs you can see there is quite a bit of fluctuation in the market, particularly around 2008 when the economic crisis occurredOther variation could be due to large fires or shifts in DOI budgetRatio of natives to non natives has increased over timeNatives for the purpose of this presentation are native to the US/CO Plateau, there was only one species that was native to the US but not native to the CO Plateau



Data Sources

 Bureau of Land Management’s seed buys from fiscal
years 1998 through 2015

 Great Basin Research Center’s seed buys from fiscal
years 2001 through 2014

 Great Basin Research Center’s seed invoices from 2005-
2015 for native and non-native seeds for restoration in the
Colorado Plateau

 This analysis excludes any restoration done for oil and
gas concessions on BLM land
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- For my analysis of the seed market I used a few sourcesAs you can see these are not all inclusive of where the BLM receives its seed and how it receives its seed, but this makes up the majority of the supply and demand



Missing Data

 Annual budget for BLM seed purchases

 Seed requests to Boise Warehouse for years other than 
2014 and 2015

 Side buys done by field offices on Colorado Plateau

 Seed quantities used for restoration on oil and gas land

 Costs of production from seed suppliers
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As you can see that even after chasing down data for over 6 months there is still a lot missingIn order to have a more complete analysis you would need to fill in these data gapsLack of a budget constraint is a problem when trying to determine elasticity for supply and demandObviously, some of this information will be easier to acquire than other information



Market Structure (Supply): Company 
Size

 Preliminary results suggest that about half of the suppliers 
are large companies, about half are small companies, and 
there are few seed wholesalers

 All small companies relative to companies such as 
Monsanto

 Result = Not able to manipulate market

 Exist few large companies that are selling industry seed

 Exist few small companies selling niche seed

 Most companies sell both native and non-native seed
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Market Structure: Suppliers of Seed 
Types
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- Suppliers = companies + farms Few suppliers just selling non-native seedFew suppliers just selling native seed, this has slowly increased over time



Market Structure: # of Seed Collectors per 
Year

0

1

2

3

4

5

6

7

8

9

10

# 
Se

ed
 C

ol
le

ct
or

s

Year

Boise Warehouse

0

1

2

3

4

5

6

7

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

# 
Se

ed
 C

ol
le

ct
or

s

Year

GBRC 

Seed collectors: Companies and farms that collect seed
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Seed Collectors Entering the 
Market
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- Looking at it from a different perspective, there was an increase in companies around 2007, likely when the mandate to move towards natives became stronger



Annual Seed Cost
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Two different ways to look at seed cost on the Colorado PlateauThe first way is to look at annual seed costThis data is just from the GBRC, invoices for seed demandedMore spent on natives than non-natives in basically every yearWRI = watershed restoration initiative



Average Seed Cost
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Second way to look at cost is the average seed cost per pound on the CO PlateauSee that the average seed cost per pound for natives is much higher than non-natives/introducedAgain data is just from the demand for the seeds for the GBRC



Price vs. Quantity of Native Seed

y = 6.1348x + 43429
R² = 0.7143
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Just as you would expect there is an increase in cost with increase in pounds, this slope is steeper for nativesLook at the y axis it is much higher than it is for non-natives



Price vs. Quantity of Non-Native 
Seed

y = 2.3161x + 51247
R² = 0.6963
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“Demand” Curve for Native Seeds

y = -2E-05x + 8.7489
R² = 0.0564
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It gets tricky when you try to derive a demand curve for seeds based on this dataOne of the major issue is that there isn’t a budget constraintRealistically, we don’t what’s driving this market – whether there is higher demand due to perhaps and increase in fire that would lead the demand curve toShift out at a particular year or whether the slope of the demand curve changed due to a change in price of the seeds



“Demand” Curve for Non-Native Seeds
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See a similar slope for non-natives, although not quite as flat as the slope for native species, could be interpreted as more elastic but you can’t really say thatWithout more information



On the Right Path

 For 2017 the BLM is requesting $5.0 million to
aggressively implement the National Seed Strategy, which
will increase the native seed inventory and supply through
1,500 seed collections (only wildland collections count
towards supply not collections intended for use in research
evaluation); engage youth to become the next generation
of land stewards by training them to locate and harvest
native seed; clean and store native seed in long-term
conservation seed banks; identify areas for important
native plants to ensure field reserves of target species;
and engage federal procurement officers and native seed
producers to analyze procurement procedures and
facilitate improved Federal access to native seed markets.
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Looking forwardWhile I don’t have a fixed budget for the past, we see that the BLM requested an additional 5 million dollars to help implement thatNational seed strategyQualitative information I have from phone calls shows that there are funds available to make the shift towards natives



Policy Options

1. Subsidize suppliers such as done in crop seed market
 Which ones??

 All, small growers, only native suppliers…

2. Guarantee certain amount of native seed purchased 
annually
 Increase in new companies producing native seed
 Increased competition
 Companies may drop out of the market if BLM is not 

driving their demand

Presenter
Presentation Notes
So…How to continue on the path that you are currently on to ensure that there is an increase in native seed restoration?I have come up with four policy options that are not mutually exclusiveI think it would be useful to have a discussion about these time permitting1. Subsidize farmers as is done in the Farm Bill for crop seed2. Guarantee demand for a certain amount of natives purchased annuallyThere has been an increase in new companies coming online to produce native seed, this could continue and create some competitionWhich would drive down costs of nativesCould seed some companies leave the market altogether



Policy Options

3. Set strict limits on the amount of native seed 
purchased per year
 Increase the cap every year

 E.g. 5% increase in the amount of natives purchased 
annually

 You need to shift demand before you can see a change in 
supply

 Work together with other federal agencies that have the 
same mandate

4. Work with a range of suppliers (large and small 
companies) to understand what prevents them from 
making this type of shift
 Adaptive management  will need to adjust depending on 

market response
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3. Set real limits – similar to the cap and trade market for carbon emissions, without a limit you will not see a shift in the marketThis should increase every year, how much should be determined by how the market responds to the cap, this will need to be constantly evaluatedContinue to work with other federal agencies that have the same mandate like the Forest Service4. Help supplies, both farmers and companies make the shiftThis can only be done by engaging in conversations with them to help them overcome particular barriersCould provide incentives to increase native supply



Questions

Thank you to:

Adrienne Pilmanis, BLM

Troy Wood, USGS

Brad Butterfield, NAU

Charles Perrings, ASU

Andrea Kramer, Chicago Botanical Gardens

Nora Talkington, NAU/Chicago Botanical Gardens

Ricardo Galvan, BLM Boise Regional Seed Warehouse

Kevin Gunnell, GBRC
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Next steps for my research will be to do a more in depth analysis of the time period around the financial crisis to understand why there was such shift in the marketI am looking forward to an interesting discussion and I would really like to thank everyone that assisted me in this research effort
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