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Our desire for more satisfaction gives rise to two interdependent issues that we must face: 
how to increase the value of the scarce resource or wealth, and 
how to allocate the increment in wealth. 



How our economy grows and generates new opportunities over time depends in part on people coming up with great ideas and new, smarter ways of doing things. https://www.ecb.europa.eu/home/search/review/html/productivity-innovation-technology.en.html

Agri-food: 
Agriculture and food value chain

Technological innovation is critical to a country's economic development and a firm's long-term success.

market development and firms’ incentives and their ability to engage in innovative investments.

innovation is shaped by a nation's laws and policies.

Take you around the world; industries



“Efficient but poor“ hypothesis
• Low-income levels in developing country agriculture are a result of the low 

productivity of the available factors of production, not of inefficiencies 
in their allocation. 

• The implications of this thesis are:

• A reallocation of the available factors of production could not help 
farmers improve productivity (through, for example, extension).

• Shift in the frontier:
• Importance of investment in education to facilitate the 

diffusion of new factors (innovation) that could enhance 
productivity.

• Getu Hailu, Vera, B., Belay Kassa and Strock, H. (1998). Technical Efficiency of Smallholder 
Annual Crop Production in Moisture Stress Area of Eastern Oromiya of Ethiopia: a Stochastic 
Frontier Analysis, Ethiopian Journal of Agricultural Economics, 2(2):19–115.

Theodore Schultz (1964),  
Transforming Traditional Agriculture.
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My story: How much inefficiency are there in smallholder agriculture?

Difficulties or Problems in Measuring Productivity (kalyan-city.blogspot.com)
 
Agriculture's productivity gains over the past 60 years stem from improvements in seeds, irrigation, fertilizer, crop protection, soil management, and machinery.
The Green Revolution, led by Norman Borlaug, was driven by the urgent need to combat hunger and deprivation.
The revolution combined scientific innovation with a strong determination to alleviate human suffering.





Canada’s Agri-Food Industry (2021)

Input & Service 
Suppliers
• 0.7%
• 0.06%

Primary 
Agriculture
• 1.53%
• 1.5%

Food & Beverage 
Processing
• 1.8%
• 1.6%

Food Retail & 
Wholesales
• 1.7%
• 3.4%

Foodservice

• 1.23%
• 5.4%

• GDP = $127.3 bn  (6.3%)
• Jobs = 2,258,185 (11.9%)

Data Source: Statistics Canada (2022)
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https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=3610040201
Underestimate as it doesn’t include other supporting industries. 
Small businesses




Technological Progress
• Our desire for more satisfaction (utility) gives rise to two interdependent 

issues that we must face: 
1) how to increase the value of the scarce resource (efficiency), and 
2) how to allocate the increment in wealth (equity). 

• Innovation refers to doing something that has not been done before. 
- the development of a new method of production
- the introduction of new goods/service
- the opening of a new market
- the discovery of a new source of supply
- changes in the rules of the game (institutions, organizations)

• Innovation expands opportunity sets for society.

• Most innovations that affect the economy are technological (scientific) 
innovations. 

• Technology embodies the prevailing knowledge. 

• The growth of knowledge then creates new technological possibilities – 
technological progress. 

Pejovich, S. Property Rights and Technological Innovation, Social Philosophy and Policy, Volume 13, Issue 2, Summer 1996, 
pp. 168 – 180, DOI: https://doi.org/10.1017/S0265052500003502 Lok, 1959, CJAE
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Innovation injects novelty into the economy, offering new choices and driving economic progress, primarily through technological advancements.
Technological innovation relies on the growth of knowledge, requiring resource reallocation and expanding community-accepted choices.
Property-rights structures significantly influence the flow of innovation within a community.



Technological 
Progress, Productivity
• Technological progress = the discovery of new 

and improved methods of producing goods. 

• main driver of an increase in the 
productivity of factors of production 
(labour, capital). 

• Changes in TFP= changes in output that can’t 
be explained by changes in factors of 
production

𝒅𝒅𝒅𝒅𝒅𝒅(𝑻𝑻𝑻𝑻𝑻𝑻)
𝒅𝒅𝒅𝒅

= 𝒅𝒅𝒅𝒅𝒅𝒅(𝒀𝒀)
𝒅𝒅𝒅𝒅

 - 𝒅𝒅𝒅𝒅𝒅𝒅(𝑿𝑿)
𝒅𝒅𝒅𝒅

𝑻𝑻𝑻𝑻𝑻𝑻 =
𝒀𝒀
𝑿𝑿
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Rising productivity is essential for permanent increases in the standard of living.
Permanent productivity increases come from technological changes, while transient factors can affect productivity measurements.
High demand can lead workers to work harder and firms to use capital assets more intensively, causing measured productivity to exceed actual technological progress.




Outline

1. Why do productivity growth and productivity matter?
2. Some stylized facts and Technological Progress
3. Adoption of farm technologies
4. Reflections on Measurement, Agricultural Output and Productivity 

Growth
5. Policy
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Why does productivity growth matter?

An average 
2.5% annual 

growth in 
per capita 

real output

Doubles average 
living standard in 
28.8 years

1.5%
Doubles average 

living standard in 
48 years

1.0%
Doubles average 
living standard in 
72 years

0.5%
Doubles average 

living standard in 
144 years

“Productivity isn’t everything, but, in the long run, it is 
almost everything.”  — economist Paul Krugman

“Rising productivity is the key to making possible permanent 
increases in the standard of living.”

“Changes in technology are the only source of permanent 
increases in productivity.”

The Rule of 72:= 72/growth rate.
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https://www.nber.org/system/files/working_papers/w8359/w8359.pdf

Higher productivity: 
Higher wages/profits 
Lower price for consumers
Enhanced export market competitiveness 
Better living standards. 
Technology and Productivity Growth | NBER

https://www.ers.usda.gov/webdocs/charts/58525/globalproductivity2019.png?v=3606.1  70/2=
This is where Canada could play a major role in productivity growth: Barten Report => productivity growth and export market expansion

Only through higher productivity can wages/profits and living standards improve. So, it is concerning that productivity growth averaged a desultory 1.4 percent a year from 2007 to 2019.

Gauge the health of the economy – before a recession Q declines and the end it increases

Why is Productivity Important? : U.S. Bureau of Labor Statistics (bls.gov)



Allowed people 
to earn more



Allowed people to 
consume more
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y = -2.3433x + 4771.4
R² = 0.9715
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Better access to nutritious and healthy food along with better health service means that lower infant mortality rate

Canada Infant Mortality Rate 1950-2022 | MacroTrends; The focus of technological innovation is improved farm income and feeding the ever-growing urban population nutritious safe food  and a reasonable price. 

https://www.macrotrends.net/countries/CAN/canada/infant-mortality-rate
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Growth of World Population and the History of Technology
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In human history, the long-term expansion of populations has been limited by the availability of food and constraints of disease (Diamond, 1997). The domestication of plants and animals has facilitated the development of human societies, and the resulting larger human populations have increased the risk of major disease outbreaks (pandemics).

https://www.potatopro.com/news/2022/drones-agriculture-how-agriculture-drones-are-changing-how-farmers-work

The greatest single factor in the history of human population growth has been developments in technology and the associated social changes arising from it. From the first development of tools to the development of agriculture and the later rise of industry, technology has expanded the resources available for the support of large populations.




1950s: “Increasingly the job of the farm manager is to try to keep 
abreast of the technological parade – a parade which no longer moves 
on foot but at times launches forward as if jet propelled.”

A simple, short-run input-output analysis may be grossly inadequate in 
deciding “will the change pay”?
• Complementary relationship between technologies

• Mechanization
• Storage technology (including feed)
• Breeding, fertilization and crop management
• Animal nutrition and mechanization (vs. hand feeding)

• Dynamics of physical input-output and price relationships
• The changing weather, biological and economic scenes.
• Unpredictability of the outcomes of certain technological 

developments.

• 𝐸𝐸[𝑄𝑄] ↑,𝐸𝐸[𝜋𝜋]  ↑ 𝑜𝑜𝑜𝑜 ↓ and depends on the elasticity of 
demand

• Adoption of innovation and creative destruction 

Available technological developments are resources

Presenter
Presentation Notes
Placing this publication…. What about the first annual meeting? 1950s saw considerable structural change in primary agriculture … (example) .. That structural change towards larger operation is still continuing … the issues driving 
Moving forward to 1950 – discuss the implications of technological change in the face of changing weather, changing biological scene and changing economic scenes…

Increase output and reduced inputs – process innovation
advances in plant and animal breeding, 
mechanization, 
agricultural chemicals, 
irrigation and others 
Better seeds, 
Irrigation, fertilizer,
Crop protection, 
Soil management, and 
More sophisticated machinery

Insights: under changing technology

Commercial farming is increasingly assuming the character of a manufacturing business.
Technology raises the dollar requirements for farming.
Further specialization in the functions of providing management, labour and capital.
Raises farmers’ opportunity for substantial financial gains and losses.
The task of management increases in complexity.
Historical lease arrangements become obsolete.
Rapid increase in acreage and output of commercial farms.
Increased enterprise specialization.
The rapidity of change makes the use of detailed case studies in modelling farm management research and teaching. 
The rapidity with which the farmer accepts and uses the fruits of technology is likely to fluctuate with economic conditions.





• “... changes in the relative proportions of the main 
factors used in agricultural production.”

• “Amount of farm machinery in the region and the 
investment it represents have increased markedly in  
recent years.”  

• Implications for those beginning farming
•  $357 mil (1931) to 1,147 mil (1951) 
• Each worker’s departure was accompanied by the 

introduction of about $6,800 worth of machinery. 

Substituting Horsepower for Horses 
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• High general economic development and prosperity
• More skilled workers and management
• Adoption of more intensive types or production 

• Fertilizer use: 239,062 tons (1941) – 595,292 tons (1951) 
• Increases in farm mechanization

• Tractors – 22,299(1931) -149,479 (1951)
• Horse: 1,060,284 (1931)– 665,700 (1951)

• A pronounced increase in capital requirements.
• Better financing facilities
• Farmers’ willingness and ability to adopt better farming 

practices (acceptance)
• Farmers’ keen interest in the practical application of 

experimental research. 
• Smaller farms display little ability to take advantage of 

modern methods

“Technological developments have strengthened the farmer’s 
command over resources and increased his ability to manage a 
large business.”
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Placing this publication…. What about the first annual meeting? 1950s saw considerable structural change in primary agriculture … (example) .. That structural change towards larger operation is continuing … the issues driving 
Moving forward to 1950 – discuss the implications of technological change in the face of changing weather, changing biological scene and changing economic scenes…



Takeaways … 

• Growth in the agri-food sector has been spurred by technological and 
institutional innovations.

• Increase output and reduced inputs – process innovation
• advances in plant and animal breeding, 
• mechanization, 
• agricultural chemicals, 
• irrigation and others 

• Importance of institutions (finance, research, etc.) 
• The results of sustained investment in agri-food 

• Enabled the delivery of safe, cheap and plentiful food. 
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Importance of institutions that support --- 
Process innovation is common in primary agriculture Scientific advances have enabled progress in the agri-food sector. 
 Innovation brought sustainable intensification in agriculture
Increase output and reduced inputs – 
advances in plant and animal breeding, 
mechanization, 
agricultural chemicals, 
irrigation and others (Clancy et al. 2016)





Measure what you treasure

• Issues
• Quality of inputs and outputs, aggregation
• Introduction of new outputs over time
• Bias in price indices
• Measurement errors vary in importance over time

In his presidential address to the American Economic Association (1994) Griliches wrote:
“The major message that I will be trying to convey is that we often misinterpret the 
available data because of inadequate attention to how they are produced and that the 
same inattention by us to the sources of our data helps to explain why progress is so 
slow. It is not just the measurement of productivity that is affected. Other fields of 
empirical economics are also struggling against limitations imposed by the available 
data. Great advances have been made in theory and in econometric techniques, but 
these will be wasted unless they are applied to the right data.”
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As an economist, he recognized the importance of measurement. He studied the methodologies that underlie the estimates of technical change, real output, and productivity.
= work with statistical agencies
= various level of government
= private sector




Sources Economic/Output Growth
What output growth drivers matter most?

Source: Fuglie et al 2020, The World Bank Group

• Productivity-led: Rate of 
growth of technological 
innovation (Uzawa 1965; 
Lucas 1988; Romer 1990; 
Grossman & Helpman 1992; 
Aghion & Howitt, 1992, 1998)

• Resource-led: Replication of 
existing technologies
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Where is output growth coming from?

Endogenous Growth Theory

Broadly speaking, 
The effect of technological innovation facilitated by:
Firm dynamics (entry and exit)
Firm productivity
Arrow model
Learning by doing
Uzawa–Lucas Model (Uzawa 1965 and Lucas 1988)
Accumulation of human capital
Romer Model (Romer, 1990; Grossman and Helpman, 1992)
technological advancements and innovative ideas
Aghion and Howitt (Aghion and Howitt, 1992, 1998; Aghion et al 2015)
Innovation – creative destruction (entry/exit) and productivity gains; Romer's model doesn’t have room for firm heterogeneity
Evolutionary models of industry (Nelson and Winter, 1982; Dosi and Nelson, 2013)
Innovation, firm dynamics and productivity





Sources of output growth in global agriculture, 1961-2019 (%)

International Agricultural Productivity

2.3% (1961-2019) ~ 4X
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https://www.ers.usda.gov/webdocs/charts/58525/globalproductivity2019.png?v=3606.1  70/2=
This is where Canada could play a major role in productivity growth: Barten Report => productivity growth and export market expansion

Only through higher productivity can wages/profits and living standards improve. So, it is concerning that productivity growth averaged a desultory 1.4 percent a year from 2007 to 2019.



Adoption and Diffusion: Hybrid Corn: 
An Exploration in the Economics of Technological Change 
(Griliches, 1957)

- Availability problem

- Acceptance problem

Econometrica
Vol. 25, No. 4 (Oct., 1957), pp. 501-522 (22 Cited by 4911
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Geographic differences impact seed availability and acceptance.
Availability depends on agricultural stations and private seed companies’ behaviour.
Seed producers prioritize areas based on market size, marketing costs, innovation costs, and acceptance rates.
Acceptance rates vary due to the profitability of switching from open-pollinated to hybrid seeds.
Development and entry lags of hybrids are due to varying entry profitability.
Long-run hybrid corn use and adoption rates differ by region based on profitability.

https://scholar.google.com/scholar?cites=8302947887661937737&as_sdt=2005&sciodt=0,5&hl=en
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Soybean
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Data Source

year Canola Soybeans Corn
Sugar 
Beats

2015 95% 71% 83% 100%

2016 95% 75% 86% 100%

2017 95% 82% 88% 100%

2018 95% 81% 88% 100%

2019 95% 79% 90% 100%

2020 95% 78% 90% 100%

2021 95% 80% 91% 100%

Adoption of genetically engineered crops in 
Canada
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https://apps.fas.usda.gov/newgainapi/api/Report/DownloadReportByFileName?fileName=Agricultural%20Biotechnology%20Annual_Ottawa_Canada_10-20-2021.pdf 

superior to their predecessors as was hybrid cor 



Nielsen 2022
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U.S. corn yields during the 1930s were not higher than those during the 1880s (the first decade for which reliable yield estimate data are available. Historical Corn Grain Yields in the U.S. (Purdue University)
USDA ERS - U.S. Agricultural Productivity Growth: The Past, Challenges, and the Future
Labour issues, skilled labour shortage… 

https://www.agry.purdue.edu/ext/corn/news/timeless/yieldtrends.html
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Canada also has seen a rapid and sustained growth in corn production. As far as climate change is concerned, what is important is the year-to-year fluctuations in yield because of weather change (drought, flood, etc).

In 2000/01, corn yield decreased from 128 bushels/acre at 100 bushels/acre as poor weather conditions delayed planting and slowed down crop development. 

https://www150.statcan.gc.ca/t1/tbl1/en/cv.action?pid=3210035901


y = 102*year - 195230
R² = 0.978

Dairy cow milk yield per cow per year (kg/cow/year) Canada

Data source: Canadian Dairy Information Centre, 2022; Brito et al  2021
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Average 305-d lactation milk yield (kg) in dairy cattle breeds in Canada (thicker lines indicate the main worldwide dairy breeds). Data source: Canadian Dairy Information Centre, 2020 (www.dairyinfo.gc.ca).



Production Accounts and Productivity Growth Measures 
for Canadian Agriculture

• Lok, S. (1961) An enquiry into the relationships between changes in overall productivity and real 
net return per farm, and between changes in total output and real gross return, Canadian 
agriculture, 1926–1957. Technical Publication No. 61/13. Department of Agriculture, Ottawa, 
Canada. (1926 – 1957, 2.0%). 

• Furniss, I. (1964) Productivity of Canadian agriculture, 1935–1960: A quarter of a century of 
change. Canadian Journal of Agricultural Economics 12, 41–53.  (1935–1960, 2.3%).

• Furniss, I. (1970) Agricultural productivity in Canada: Two decades of gains. Canadian Farm 
Economics 5, 16–27.  (1950 -1969, 1.9%)

• Danielson, R. (1975) Three Studies in Canadian Agriculture. Unpublished M.A. Thesis, 
Department of Economics, University of British Columbia, Canada. (1946–1970, 2.0%).
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Three studies in Canadian agriculture : I. Output and input data for Canadian agriculture, 1926-1970. II. Productivity growth in Canadian agriculture, 1946-1970. III. A Canadian agricultural transformation function, 1946-1970 : a dual approach - UBC Library Open Collections

Three studies in Canadian agriculture : I. Output and input data for Canadian agriculture, 1926-1970. II. Productivity growth in Canadian agriculture, 1946-1970. III. A Canadian agricultural transformation function, 1946-1970 : a dual approach - UBC Library Open Collections



Production Accounts and Productivity Growth Measures 
for Canadian Agriculture

• Islam, T. (1982) Input Substitution and Productivity Change in Canadian Agriculture. Unpublished 
Ph.D. Thesis, Department of Economics, University of Alberta, Alberta, Canada. (1961–1978, 
1.8%).

• Brinkman, G. and Prentice, B. (1983) Multifactor productivity in Canadian agriculture: An analysis 
of methodology and performance. Paper prepared under contract for Agriculture Canada, 
Regional Development Branch, Development Policy Directorate. (1961–1980, 1.8%).

• Cahill, S. A. and Rich, T. (2012) Measurement of Canadian agricultural productivity growth, CAB 
International 2012. Productivity Growth in Agriculture: An International Perspective (eds. Fuglie et 
al.) (1961-2006, 1.6%)

• Statistics Canada. (2022). Table 36-10-0217-01  Multifactor productivity, gross output, value-
added, capital, labour and intermediate inputs at a detailed industry level DOI: 
https://doi.org/10.25318/3610021701-eng (1961-2018, 0.61% gross output; 1.62%, value-
added).
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Three studies in Canadian agriculture : I. Output and input data for Canadian agriculture, 1926-1970. II. Productivity growth in Canadian agriculture, 1946-1970. III. A Canadian agricultural transformation function, 1946-1970 : a dual approach - UBC Library Open Collections
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Measured total output, input and TFP for Canadian 
agriculture (USDA data)

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

1961 1965 1969 1973 1977 1981 1985 1989 1993 1997 2001 2005 2009 2013 2017

TFP Output Input

1961-
2018

Contribution to 
output growth

Output 1.83%

Input 0.43% 23.5%

TFP 1.40% 76.5%

Data source: USDA



Productivity growth 
in Canadian 
agriculture, 1961-

Correlation
AAFC StatCan

StatCan 0.90
USDA 0.97 0.91

TFP Average Growth Rate 
(1961-2011)

AAFC 1.42
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USDA 1.31
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Multifactor productivity
by sub-sector of the 
Canadian Agri-food 
industry
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Multifactor 
productivity for the 
food manufacturing 
sector

– value added vs gross 
output
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RM.QXD (pc.gov.au)
Multifactor measures include capital-labour MFP (value-added output) and capital-labour intermediate inputs MFP (gross output).
The value-added approach overlooks improvements in the efficiency of intermediate inputs.
The gross output-based measure better indicates the extent of disembodied technological change.
The value-added approach is simpler, ignoring the complexities of inter-industry and intra-industry flows.
The value-added measure of productivity growth (MFPVA) is calculated as (G/VA) x MFPG.
The value-added measure is not an indicator of technological change or overall efficiency improvements.

https://doi.org/10.25318/3610021701-eng


Hailu & Piedrahita, 2021

Internal Factors

External Factors

Syverson (2011, JEL)



𝒅𝒅𝒅𝒅𝒅𝒅(𝑻𝑻𝑻𝑻𝑻𝑻)
𝒅𝒅𝒅𝒅

= 𝒅𝒅𝒅𝒅𝒅𝒅(𝒀𝒀)
𝒅𝒅𝒅𝒅

 - 𝒅𝒅𝒅𝒅𝒅𝒅(𝑿𝑿)
𝒅𝒅𝒅𝒅

 ± 𝒅𝒅𝒅𝒅𝒅𝒅(𝑮𝑮)
𝒅𝒅𝒅𝒅

Green Agricultural Productivity Accounts and Growth Measure
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Enabling 
Institutional 
Environment

• Developed financial market is crucial for the 
success of innovation (Schumpeter 1911; Hicks 
1969; Hailu and Herath, 2022)

• Intellectual property rights 
• patent, trademarks, copyrights

• Human capital (Lucas 1988; Hailu & Herath, 2022)
• Openness to trade 

Landline

Cellular 
phones

Smartphone
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Technical changes require substantial investments.
Financial forces are critical for fostering new inventions, but research on this is limited.
A well-developed financial system efficiently allocates finances to product innovation (Rajan & Zingales, 1998).
Greater access to external finance promotes new firm entry and growth, facilitating 'creative destruction' (Aghion et al., 2007).
Financial intermediaries stimulate technological innovation by identifying potential successful entrepreneurs (Schumpeter, 1911).
Financial market improvements were primary causes of the British Industrial Revolution (Hicks, 1969).
Developed financial systems help adopt new products/processes, improving productive efficiency and enabling faster catch-up (Aghion, Howitt, & Mayer-Foulkes, 2005).
Financial development reduces screening and monitoring costs, mitigating agency problems, and increasing innovation frequency (Aghion & Howitt, 2009).
Developed financial markets are crucial for successful innovation (Schumpeter, 1911; Hicks, 1969).
Access to external finance enhances firm innovation (Hsu et al., 2014; Brown et al., 2012; Hailu & Herath, 2022).



Hailu & Herath, 2022



Challenges and Opportunities
Path Forward



In 1919, in his presidential address to 
the American Farm Management 
Association, Billings note: “There has been 
no period in the history of this country when 
economic conditions have changed so rapidly, 
requiring the most careful thoughts 
concerning the organization of farms of 
different types to meet present-day needs…”
- Unusual demand for farm products
- Scarcity of farm labour
- Need for and importance of data
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Recycling water and investing in biotechnology and advanced plant breeding improve plant resistance to drought and water stress.
Public concern about natural resources and the environment is growing.
The agriculture sector is expected to provide healthy, nutritious food at reasonable prices while addressing demographic, environmental, and economic issues.
Farmers are called to adapt to changes and meet society’s needs with little recognition.
The agriculture industry's success depends on accepting innovation and adapting to changing pressures.
Innovation is crucial for producing more with less in a sustainable manner.
The Senate Standing Committee on Agriculture and Forestry studies the importance of innovation in agriculture.
Innovation drives the development of the agriculture and agri-food sector.
Standing Senate Committee on Agriculture and Forestry (41st Parliament, 2nd Session) (sencanada.ca)
https://www.thecanadianencyclopedia.ca/en/article/agriculture-in-canada




Challenges: 
• Trade is the lifeline of Canada’s agriculture.

• Economic issues related to increasing competition at the international level

• Supplies healthy and nutritious food at reasonable prices. 
• Climate change and volatile weather. 

• heat and drought can negatively impact crops and livestock.

• Farming produces greenhouse gases that contribute to climate change.
• COVID-19, conflicts and supply chain disruptions.
• Labour shortage, animal welfare/protection.
• New production techniques will be required to enhance productivity and the 

importance of innovation is even greater.



Opportunities:

• Growing global populations and rising income in 
developing and emerging economies

• Natural resources (water, ..)
• Continued application of advances in biotechnology.
• Invention

• High level of education 
• Ranks among the top in public investment in R&D
• Maintained significant investment in science
• Many important technologies originate in Canada 

(agriculture, robotics, vaccination, etc.)

Innovation:
• One of the lowest performers in terms of 

private-business R&D expenditures.
• Confusion between invention & innovation 

(Breznitz, 2021).
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de Wilde et al 2016

http://maisagro.pt/wp-content/uploads/2017/06/grp04_the_future_of_technology_in_agriculture.pdf


Canada has a productivity growth issue

• “Our third pillar for growth is a plan to tackle the Achilles heel of the Canadian 
economy: productivity and innovation.”  (Chrystia Freeland).

• Lagging productivity and innovation are the Achilles heel of the Canadian economy
• Canada’s SME sector is lagging behind

Investment in Machinery & Equipment per worker
Investment in Intellectual Property Products per worker

Source: Robinson 2019
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Innovation is key in the policy 
frameworks





Canada can play a major role in 
fighting global poverty and hunger

• Slowdown productivity and the rise in inequalities are of major 
concern

•  Two-thirds of the world’s extreme poor earn their livelihood from 
agriculture.

• Globally, between 720 and 811 million people faced hunger (UN 2020).

• Nearly one in three people do not have access to adequate & healthy 
food.

• Civil conflicts, climate change, climate variability and extremes, economic 
slowdowns and downturns, COVID-19, and the Russian-Ukraine war are 
the major drivers slowing down progress, particularly where inequality is 
high.

• Hence, an increase in agricultural productivity is key.
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https://agriculture.canada.ca/en/canadas-agriculture-sectors/animal-industry/animal-genetics/canadas-animal-genetic-exports


Summary
• Technological change key to the agri-food sector. 
• The challenges posed by the global food supply will continue to push the agri-food sector 

towards technological innovation.
• Much to be gained from data availability and accessibility:

• Importance of collaboration in the production of data for research and access.
• Efforts to measure business-level production practices.

• What is the effect of demand on measured productivity at the firm level?
• The role of intangible capital?
• What/Which productivity drivers matter most and in what agri-food sub-sector?
• What is the role of public policies that boost productivity growth (e.g., market regulation 

design)?
• Delighted to see what the next decades bring in technological progress and productivity 

research given the speed of technological advances. 
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Thank you!


	Reflections on Technological Progress in the Agri-Food Industry: Then, Now & Tomorrow
	“Efficient but poor“ hypothesis
	Slide Number 3
	Canada’s Agri-Food Industry (2021)
	Technological Progress
	Technological Progress, Productivity
	Outline
	Why does productivity growth matter?
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Takeaways … 
	Measure what you treasure
	Sources Economic/Output Growth�What output growth drivers matter most?
	Sources of output growth in global agriculture, 1961-2019 (%)
	Adoption and Diffusion: Hybrid Corn: �An Exploration in the Economics of Technological Change (Griliches, 1957)
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Production Accounts and Productivity Growth Measures for Canadian Agriculture
	Production Accounts and Productivity Growth Measures for Canadian Agriculture
	Measured total output, input and TFP for Canadian agriculture (USDA data)
	Productivity growth in Canadian agriculture, 1961-
	Multifactor productivity�by sub-sector of the Canadian Agri-food industry�
	Multifactor productivity for the food manufacturing sector��– value added vs gross output
	Slide Number 33
	Slide Number 34
	Enabling Institutional Environment
	Slide Number 36
	Challenges and Opportunities
	Slide Number 38
	Challenges: 
	Opportunities:
	Slide Number 41
	Canada has a productivity growth issue
	Innovation is key in the policy frameworks
	Slide Number 44
	Canada can play a major role in fighting global poverty and hunger
	Slide Number 46
	Summary
	Thank you!

