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A The producer returns to research

A Sources of research investment

A Models for funding elsewhere

A Options for funding crop research in Canada



Measuring the Return® Research
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I Getting a dollar today is worth more that getting

the dollar a year or five years from now. A 5%
discount rate Is used in most studies

A Benefit Cost Ratio = PV Benefits/PV Costs
A A B/C equal to 1:1 implies a 5% rate of return
A A B/C ratio of 2:1 is-a very good investment



Other Evidence

Persistence Pays: U.S.
Agricultural Productivity
Growth and the Benefits
from Public R&D Spending

J.M. Alston, M.A. Andersen, J.S. James, al
P.G. Pardey

Springer, January 2010



Marginal Returns to U.S. Public Agricultural R&E

BenefitCost Ratio
Returns to (3% real discount rate)

Own-State  National

ratio
State R&E
48-State Average 21.0 32.1
48-State Minimum 2.4 9.9
48-State Maximum 57.8 69.2
USDA Research 17.5

Source: Persistendeaysc Alston et al. 2010



The Returns to WGRF ceresdgearch

19942030
Benefit/Cos | nter nal Rate of

Varietal Type/Class Ratio Return %
All Wheat 20.40 36%

CWRS 31.13 42%

CWHW 2.22

CWAD 35.91 44%

CPS -

CWES 0.22

CWRW 1.26

CWSWS 28.42
All Barley 7.56 28%

2-R Malt 6.51 26%

Source: Graagy,Guzel(2012)



The Returns to Zero Tillage Researcl

A Awada Gray and Nagy 2015 (Canadian Journ.
of Agricultural Economics



Benefits from Zero TillageAdoption onthe Prairies 19852012(Million $2010

Variables Alberta  Saskatchewan Manitoba P:-;)itrailles
Onsite Benefits
Short Run Benefits
Reduced machinery Cog 393.00 668.42 158.54 1,229.9%
Reduced labour Cog 141.96 241.45 57.27 440.8
Reduced fud Cod 367.19 715.28 127.08 1,209.55
Reduced ather inputs Cog 49.14 56.15 19.00 124.29
- Increased produdionreduced fallow 1,858.18 3,802.95 269.82 5,930.95
Total Short Run Onsite benefits 2,809.47 5,484.25 631.71 8,925.43
Long Run Benefits
Reduced Wind Bodon 147.29 346.07 67.96 561.32
Increasing Soil Organic Matter 1,139.99 2,212.37 352.09 3,704.%6
Reduced Soil salinity 38.34 87.82 8.92 135.08
Increased Produdion (il qudity) 1,233.07 2,940.83 450.49 4,624.39
Total Long Run Onsite benefits 2558.69 5587.09 879.46 9025.25
Total Onsite Benefits 5,368.16 11,071.34 1,511.17 17,950.70
Offsite Benefits
1. Reduced Carbon Dioxide
Soil carbonsequestration 223.48 415.10 62.34 700.92
Fud emission radudion 14.12 28.01 4.12 46.25
2. Reduced NO, 5.66 8.54 2.30
Total Offsite Benefits 243.27 451.65 68.76 / ~ 763.67 |
Total Zero Tillagebenefits 5,611.43 11,522.99 1,579.93 18,714.37




Present Value RD&E Expenditure on Zero Tillage Projects 1960-2009 (Million $2010)

Zero Tillage
Sources of Funds RD&E projects  General RD&E Data Source/Total
Public Sector ($Millions) ($Millions)
Federal Institutions 26.232 12.678 ICAR
Federal tax credit 4.044 PFivate Machinery
Firms
Provincial Institutions
* Saskatchewan 16.645 0.409 ICAR; ADF; SSCA
e Alberta 3.623 0.694 ICAR; ACTS
*  Manitoba 1.084 0.168 ICAR; ManDak
Universities 0.583 0.515 ICAR
Public — Private Sector”:
Public/NGOs/Private 1.879 2.848 ICAR
Total Public Expenditures $54.089 $17.312 $71.401
Private Sector $56.745 Private Machinery
_Total RD&E Expenditure 110.834 17.312 128.146




PV Benefits from Zero Tillage RD&E on the Prairies 1985-2012 (Mil. $2010)

S year delay

2 year delay

10 year delay

cogr;tsirf?:st:al counterfactual counterfactual

Variables Scenario Scenario 1 Scenario 2
Onsite Benefits
Short Run Benefits
a) Reduced machinery Cost 474.6 199.1 765.4
b) Reduced labour Cost 171.4 71.9 276.5
¢) Reduced fuel Cost 431.2 180.5 695.2
d) Reduced other inputs Cost 40.3 21.5 98.8
e) Increased Production (fallow) 3,282.2 960.9 7,459.5
Total Short Run Onsite benefits 4,399.8 1,433.9 9,295.3
Long Run Benefits
a) Reduced Wind Erosion 196.0 78.6 330.9
b) Increasing Soil Organic Matter 1,673.8 689.0 2,630.4
c) Reduced Soil salinity 39.5 16.1 65.2
d) Increased Production (soil quality) 1,173.5 450.4 1,959.2
Total Long Run Onsite benefits 3,082.8 1,234.1 4,985.8
Total Onsite Benefits 7,482.5 2,668.0 14,281.1
Offsite Benefits
a) Reduced Carbon Dioxide

Soil carbon sequestration 298.6 118.1 472.2

Fuel emission reduction 14.1 5.7 23.8
b) Reduced NOy 6.7 2.6 10.5
Total Offsite Benefits 319.4 126.3 506.6
Total Zero Tillage benefits 7,802 2,794.3 14,787.6

Source: Awada, Gray and Nagy, 2015)
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The Benefit- Cost Ratlos for ZT RD&E

B/C
Benefits to: Source of RD&E: S-years
Funds Base case
Scenario
Agricultural sector Public 1093

Agricultural sector ~ Public + Private 60.8




Benefits of Regional Variety Trials
CalenCovey M.Sc. 2012

Benefits ofRegional Variety Trials 1972010
($Million)
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SPG Pulse Research (193324)

Genetics Development Total
Research Acceleration Impact

ProducemBen/Cost 27.81 15.77 20.19
Producer IRR 39.5% 40.4%
ndustry BenCost  26.91 23.29 24.6

Source: Grayizalusko Nagy andWeseen 2008



The Underfunding of Research is
Problem #1

A High B/C ratios indicatenany lost
opportunities

A research can increase economic growth while
addressing food security

A We can learn from otheXgricultural
Knowledge Systems



Three Sources for Research Funding

A Public (government}axes
A Industry (producercheckoffs

A Private (investor owned firmsdechnology
sales royalties

A Stronger property rights are needed to
auAYdz | 0US LINKA Gl 0SS Ay
wheat barley and oats



Table 1: Estimated Spending on
Variety Development by Crop Kind



