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1 Introduction
Agricultural productivity growth is typically associated with a wide range of
bene…ts, including higher net farm incomes, overall economic growth, greater
national food security, more a¤ordable food and resource conservation. The
multiplicity of positive outcomes attributed to productivity growth has led
governments to develop policies and programs that are designed to enhance
this growth.

It is important, when considering the possible need for policy interven-
tion, to …rst determine how signi…cant a role productivity growth plays in
achieving these outcomes. In particular, productivity growth is commonly
assumed to be an important contributor to net farm income (productivity
growth will improve the ‘prosperity of the farm sector’). Yet, to date, little
research has been done to quantify this relationship.

This paper proposes a methodology that can be used to measure rela-
tionship between productivity growth and real net farm income growth. The
methodology involves the use of Bennet price change and quantity change
indicators, which are applied to data from agricultural production accounts
for Canada and the United States. The next section outlines the methodol-
ogy and the third section provides a brief description of the data. The fourth
section presents the results from the decompositions. These results lead into
the discussion in the last section, which posits a relationship between govern-
ment policies that stimulate productivity growth and international market
prices.

2 Methodology
The analysis is based on a national agricultural production account where,
in each year, N inputs are used to produce M outputs. Countries vary in
terms of the number and type of outputs produced, as well as in the number
and type of inputs used, but the approach used to construct the accounts is
the same across countries.

Individual output quantities, which are measured as gross outputs, are
denoted as y1;t; y2;t; : : : ; yM;t and the respective prices for these outputs in
year t are denoted as p1;t; p2;t; : : : ; pM;t, where each price includes any subsidy
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that is tied to production of that output. Individual input quantities are the
variables x1;t; x2;t; : : : ; xN;t:While the set of inputs varies between countries,
the Nth input in each country is always essentially the same type of input
both in its de…nition and the way in which it is measured. This commonality
is important to this analysis because this input plays an important role in any
country comparison. Nominal prices for all but the Nth input are denoted
as the variables w1;t; w2;t; : : : ; wN¡1;t ; where each price is adjusted by any
rebate that is given for that input.1

In the production account, the total value of gross output must equal the
total cost of all inputs, i.e.

XM

i=1
pi;tyi;t ´

XN¡1

i=1
wj;txj;t +Dt ; (1)

where Dt is a residual that interpreted as the value of services from the Nth
input. Dt adjusts to ensure that the identity holds in each year. In the
account, then, rearranging (1) and using more compact notation,

Dt = Rt ¡ Ct ; (2)

where Rt =
PM
i=1 pi;tyi;t and Ct =

PN¡1
i=1 wj;txj;t (the total cost of N ¡ 1

inputs):

For purposes of this analysis, the production accounts for Canadian and
U.S. agriculture, input N is operator and unpaid family labour, i.e. this input
is the claimant of the residualDt. Thus,Dt can be interpreted as the nominal
return to operator and unpaid family labour or, more simply, as nominal net
farm income. Net farm income is assumed to be used by operators and
unpaid family members to purchase consumer goods and services. Since the
prices of these goods and services increase in aggregate at the rate of general
in‡ation, nominal levels of net farm income (e.g. between Dt¡1 and Dt) are
converted into real terms. This is done by de‡ating (2), i.e.

Drt = Dt=ht ´Rt=ht ¡ Ct=ht ; (3)
1Transfer payments made to farmers by governments – i.e. payments that are are

decoupled from production – are not included in output prices: The payments may, nev-
ertheless, be capitalized into asset values (particularly land), and therefore they may have
an indirect impact on the account if they raise user costs of capital. This e¤ect, if it exists,
is treated as exogenous, much in the same way that the e¤ects of other market forces on
output and input prices are taken as given.
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where ht is the consumer price index (CPI) for all goods and services in
year t; the CPI has a base year b so that the nominal value in any year t,
when de‡ated by ht is expressed in year b (‘real’) dollars. Unlike nominal
values Dt; Drt can be compared over time and is interpreted as follows: if Drt
> Drt¡1, the quantity of goods and services that can be purchased with net
farm income has increased.

Using (3), the growth in real net farm income between t¡ 1 and t is:

Drgt = Drt ¡Drt¡1 ´ (Rt=ht ¡Rt¡1=ht¡1)¡ (Ct=ht ¡ Ct¡1=ht¡1); (4)

i.e. this is the di¤erence between the growth in the total real value of gross
output and the growth in the total real cost of N ¡ 1 inputs. Expression (4)
is central to the analysis since the decomposition that follows shows how Drgt
can be related to productivity growth.

The approach used to link Drgt to productivity growth is based on Diewert
(2005), where it is shown that a change in the nominal value of revenue
or cost can be expressed as the sum of an indicator of price change and
a corresponding indicator of quantity change. There are several possible
formulas for these indicators, and their properties can be assessed with a
range of tests similar to those used to assess conventional index number
formulas like the Fisher Ideal price index. Of the candidates, the Bennet
indicators of price and quantity change are ‘well-behaved’ in that they satisfy
all of the tests that are analogous to those met by the Fisher ideal price index.
– see Diewert(2005, p.331, Prop. 2).

While Bennet indicators of price and quantity change are primarily used
in the context of nominal changes in value, it is possible to adjust prices for
in‡ation in one year when comparing data between two adjacent years – see
Diewert(2005, p. 341). This adjustment accomplishes two things. First, the
general in‡ation component in the Bennet indicators of price and quantity
change – which would otherwise a¤ect the magnitude (and possibly sign) of
these indicators – are removed. Second, the adjustment makes it possible
to decompose growth in real net farm income into in‡ation-adjusted Bennet
indicators of price and quantity change.

Diewert(2005, p. 342, expr. 81) shows that a change in the total nominal
value of gross output between year t¡ 1 and year t; i.e. Rt¡Rt¡1, using the
de…nition of Rt given with expression (2) above – has the decomposition:
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pt ¢ yt ¡ pt¡1 ¢ yt¡1 ´ pt ¢ yt ¡ p¤t ¢ yt + IR (pt¡1;p¤t ;yt¡1;yt) (5)
+VR (pt¡1;p¤t ;yt¡1;yt) ;

where: pt is a 1£M matrix of output prices [p1;t; p2;t; : : : ; pM;t]; yt is a 1£M
matrix of gross output quantities [y1;t; y2;t; : : : ; yM;t];p¤t is a 1£M matrix of
in‡ation-adjusted output prices [p¤1;t; p¤2;t; : : : ; p¤M;t]; p¤i;t = pi;t (ht¡1=ht) is the
in‡ation-adjusted price for output i; i = 1; 2; :::M ;

IR (pt¡1;p¤t ;yt¡1;yt) =
XM

i=1
yai;t

¡
p¤i;t ¡ pi;t¡1

¢
(6a)

is the in‡ation-adjusted Bennet indicator of output price change; yai;t is the
arithmetic average of the quantity of output i in year t and in year t¡ 1; i.e.
yai;t = (yi;t + yi;t¡1)=2;

VR(pt¡1;p¤t ;yt¡1;yt) =
XM

i=1
pa¤i;t (yi;t ¡ yi;t¡1) (6b)

is the corresponding in‡ation-adjusted Bennet indicator of gross output quan-
tity change; and pa¤i;t is the arithmetic average of the in‡ation-adjusted price
of output i in t and the nominal price in t¡ 1, i.e. pa¤i;t = (p¤i;t + pi;t¡1)=2:

The term pt ¢ yt ¡ p¤t ¢ yt or, perhaps more obviously (pt ¡ p¤t ) ¢ yt is
the part of the change in nominal value that is needed for the real value of
total revenue to remain constant. Diewert(2005, p. 341) refers to this as the
“value change due to general in‡ation”. If, for example, there were no change
in any output quantity (yt = yt¡1) between t¡1 and t (i.e. if yt = yt¡1) and
if all in‡ation-adjusted prices in t were the same as unadjusted prices in t¡1
(i.e. if p¤t = pt¡1); each unadjusted price in t would still have to increase at
the rate of general in‡ation (ht=ht¡1 ¡ 1) in order for real revenue to remain
unchanged.

By the de…nition of in‡ation adjusted prices p¤i and by the fact that each
price is adjusted in the same way, p¤t = (ht¡1=ht)pt: Substitution of this
expression for p¤t in (5) and rearrangement/elimination of terms gives:

(ht¡1=ht)pt ¢ yt ¡ pt¡1 ¢ yt¡1 ´ IR (pt¡1;p¤t ;yt¡1;yt) (50)
+VR (pt¡1;p¤t ;yt¡1;yt) ;
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which, with multiplication through by (1=ht¡1);(50) can be expressed as:

Rght = Rt=ht ¡Rt¡1=ht¡1 (7)
´ IR (pt¡1;p¤t ;yt¡1;yt) =ht¡1 + VR(pt¡1;p¤t ;yt¡1;yt)=ht¡1 :

Expression (7) shows that growth in the real value of total gross output
between t¡ 1 and t is equivalent to the sum of an in‡ation-adjusted Bennet
indicator of output price change and an in‡ation-adjusted Bennet indicator
of gross output quantity change, where both indicators are expressed in year
b dollars:

It follows from the preceding derivations (dispensing with the intermedi-
ate steps) that the growth in the real (year b dollar) cost of N ¡ 1 inputs has
the decomposition:

Cght = Ct=ht ¡ Ct¡1=ht¡1 (8)
´ IC(wt¡1;w¤

t ;xt¡1;xt)=ht¡1 + VC(wt¡1;w¤
t ;xt¡1;xt)=ht¡1 ;

where: wt is a 1£N¡1matrix of input prices [w1;t; w2;t; : : : ; wN¡1;t];xt is a 1£
N¡1 matrix of input quantities [x1;t; x2;t; : : : ; xN¡1;t];w¤

t is a 1£N¡1matrix
of in‡ation-adjusted input prices [w¤1;t; w¤2;t; : : : ; w¤N¡1;t]; w¤j;t = wj;t (ht¡1=ht)
is the in‡ation-adjusted price for input j; j = 1; 2; :::N ¡ 1;

IC (wt¡1;w¤
t ;xt¡1;xt) =

XN¡1

j=1
xaj;t

¡
w¤j;t ¡ wj;t¡1

¢
(9a)

is the in‡ation-adjusted Bennet indicator of input price change; xaj;t is the
arithmetic average of the quantity of input j in year t and in year t ¡ 1 i.e.
xaj;t = (xj;t + xj;t¡1)=2;

VC (wt¡1;w¤
t ;xt¡1;xt) =

XN¡1

j=1
wa¤j;t (xj;t ¡ xj;t¡1) (9b)

is the corresponding in‡ation-adjusted Bennet indicator of output quantity
change; and wm¤j;t is the arithmetic average of the in‡ation-adjusted price in
t and the nominal price in t¡ 1, i.e. wa¤j;t = (w¤j;t + wj;t¡1)=2:

Substitution of (7) and (8) into (4) gives the following decomposition of
real net farm income growth:
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Drgt = IR (pt¡1;p¤t ;yt¡1;yt)=ht¡1 (10)
¡IC (wt¡1;w¤

t ;xt¡1;xt) =ht¡1+ ZN¡1t ;

where

ZN¡1t = VR (pt¡1;p¤t ;yt¡1;yt)=ht¡1 ¡ VC (wt¡1;w¤
t ;xt¡1;xt) =ht¡1 : (11)

ZN¡1t is the real value of ‘in‡ation-adjusted N-1 factor productivity growth’
that occurs between year t¡ 1 and t. Notice that, unlike most productivity
measures, ZN¡1t is expressed in year b dollars, rather than as a percentage or
proportion. This is an attractive feature of the decomposition approach since
it can be used to estimate the value of productivity growth to the agricultural
sector

Also notice that ZN¡1t is de…ned over N ¡ 1, not N , inputs. It represents
the di¤erence between growth in total gross output and growth in all inputs
but the Nth. As such it is a partial, but almost complete, measure of total
factor productivity growth; that is why the term ‘inflation¡adjusted N¡1
factor productivity growth’ is used to describe it.

Expression (10) shows that growth in real net farm income is comprised
of three components: (i) an in‡ation-adjusted Bennet output price change
indicator; minus (ii) an in‡ation-adjusted Bennet input price change indica-
tor ; plus (iii) in‡ation-adjusted N-1 factor productivity growth. All three
components are valued in year b dollars.

Note that (10) is similar to that for a Bennet decomposition of a change
in pro…ts within a net output framework and where the in‡ation-adjusted
N-1 factor productivity growth term is interpreted as a measure of overall
e¢ciency – see Diewert(2000, p. 5, expr. 13). Expression (10) is also sim-
ilar to the pro…t decomposition formula derived by Han and Hughes(1999,
pp. 32-33), once the gross productivity and scale impacts in that framework
are combined and terms are eliminated. For the decomposition in Han and
Hughes, however, the measure of productivity change is total factor produc-
tivity growth, rather than in‡ation-adjusted N-1 factor productivity growth,
since pro…t is the dollar amount of revenue in excess of the opportunity cost of
all inputs in an account with no residual claimants. Where owners of …rms
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pay a wage or salary to operators (e.g., as in a corporation with common
shareholders), such ‘pure pro…t’ can exist, since it is disbursed as dividends
to the owners once all inputs are assigned a price in the …rm’s accounts. To
measure the change in returns to a residual claimant or claimants, and to
decompose this change, expression (10) is therefore more appropriate than
the decomposition formulas in Diewert(2000) or Han and Hughes(1999).2

Similar decompositions to expression (10) have also been derived by
Lawrence, Diewert and Fox (2004) and Gordon, Dupont, Fox and Grafton
(2003). These studies, however, not only allow for pure pro…t, but also treat
the change in net income as the ratio of net income in year t to that in year
t¡ 1; i.e. they use the ratio Dt=Dt¡1 – see Lawrence, Diewert and Fox (2004,
p. 4) and Gordon, Dupont, Fox and Grafton (2003, p. 3). Finally, in an
article published by the U.K. Central Statistical O¢ce an approach similar
in spirit to expression (10) was used, but in relation to a measure referred to
as ‘normal income’ – see CSO(1961).

3 Data
The output and input data used to estimate expressions (10) and (11) are,
as noted, from production accounts for Canadian and U.S. agriculture. The
Canadian data (AAFC production account for Canadian agriculture) are
documented in Cahill and Rich(2012), while the U.S. data are documented
in Ball, Bureau, Nehring and Somwaru(1997). The CPI series for Canada
are from Statistics Canada (CANSIM Table 326-0021) and for the U.S. from
the Bureau of Labor Statistics (series ID CUUR0000SA0).

The production accounts for both countries comprehensively cover out-
puts and inputs (M and N are quite large in both cases). Rather than
make the calculations across all inputs and outputs, aggregates were com-
puted with both data sets so that M = 3 and N = 5. The three output
aggregates are crops, livestock and secondary outputs. The …ve input aggre-
gates are capital (machinery, buildings, livestock), land, hired labour, ma-
terials (purchased materials, within-sector produced materials, energy and

2Reference to a residual claimant, the owner of the “N+1st” input is made in Diew-
ert(2000,pp. 4,6). This approach can can be viewed as paying ‘pure pro…t’ to some …xed
factor that does not enter the production account.
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services) and operator/unpaid family labour. Prices for all outputs and for
all inputs but operator and unpaid family labour are the constructed price
indexes for these aggregates. Output and most input quantities other than
operator and unpaid family labour are measured as constant dollar implicit
quantities that correspond to the price indexes. The time period covered is
1961-2006.3Annex Tables 1a, 1b, 2a and 2b provide the complete Canadian
and U.S. data sets used for the computations

4 Results
Expressions (2) and (4) are evaluated with data from Annex Tables 1a, 1b,
2a and 2b to obtain real net farm income series for Canada and the United
States covering the period 1961-2006. Similarly, expressions (6a), (6b), (9a)
and (9b) are used with the data to compute the de‡ated in‡ation-adjusted
Bennet output price change and in‡ation-adjusted N-1 input price change
indicator series for both countries. For each country, all four of these latter
series are de‡ated by the CPI series for that country and are then used to
evaluate expressions (10) and (11).

The estimated real net farm income series for Canada and the United
States are presented in Figures 1 and 2 respectively. The patterns for both
countries are quite similar. Both …gures show a substantial increase in real
net farm income in the mid-1970s, followed by a general decline until the mid-
1980s. There was a recovery in both countries until the early 1990’s, after
which real net farm income in both countries seemed to stabilize somewhat.
The average level of real net farm income in the second half of the period
1961-2006 generally remained below the average level in the …rst half of the
period. In fact, there was an average annual decline in real net farm income of
36 million 1996$C in Canada, while in the United States, the average annual
decline was over 1.1 Billion 1996$US over the whole 1961-2006 period.

3Eldon Ball (ERS) provided a customized version of the U.S. data for this analysis. In
particular, the measurement of U.S. land input di¤ers from that described in Ball, Bureau,
Nehring and Somwaru(1997), since the service price of land is exogenous here, whereas it
is endogenous (the price is based on the residual) in standard ERS account. Also, rather
than valuing operator and unpaid family labour at opportunity cost, this is treated the
same way as in the Canadian account, i.e. the value of this labour is determined residually
as net farm income.
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The results from the decomposition of real net farm income growth for
Canada are presented in Table 1. The …rst component of the decomposition,
the in‡ation-adjusted Bennet output price change indicator, averaged -511
million $1996 annually over the period. This result is due to nominal prices
for all three types of output increasing at an average rate that was less than
the average rate of general in‡ation; this added up to a large average negative
impact on real net farm income growth.

The average annual value of the in‡ation-adjusted Bennet input price
change indicator over 1961-2006 was -88 million $C1996. This re‡ects a
average annual decline in the real prices of capital and materials that o¤set
increases in the real prices of land and hired labour. This outcome had a
positive e¤ect on real net farm income growth, but this was dwarfed by the
e¤ect of decreasing real output prices; when combined, the contribution of
in‡ation-adjusted net price change (the di¤erence between the output and
input price components) was -423 million $C1996 annually.

In‡ation-adjusted N-1 factor productivity growth contributed an average
387 million $C1996 annually to real net farm income growth between 1961
and 2006. When viewed in isolation from the price changes this supports
the notion referred to in the Introduction – productivity growth certainly
increased real net farm income. The rub is in the output price changes, which
more than negated the real bene…ts from productivity growth on average.4

The parallel set of results for the United States is presented in Table 2,
where there is a pattern that is identical to Canada, although relative mag-
nitudes are di¤erent across the four components. In particular, the in‡ation-
adjusted Bennet output price change indicator, which averaged nearly -4521
million $US1996 annually between 1961 and 2006 was much larger than the
in‡ation-adjusted Bennet input price change indicator, which was an aver-
age -280 million $US1996 annually over the period. The ratio of the two
indicators was 16:1 on average, versus the ratio in Canada which was about
6:1.5

4 It is important to recognize that, within the farm sector, some farms will have ex-
perienced positive real net farm income growth over certain periods and some will have
experienced net farm income growth that was more negative than the annual average for
the whole of Canada. Since the data are for the whole of Canada, this type of di¤erentia-
tion cannot be made.

5Some of this di¤erence may be due to di¤erences in measurement – some inputs like
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As in Canada, in‡ation-adjusted N-1 factor productivity growth made
a large positive contribution to real net farm income in the United States,
averaging 3073 million $US1996 annually over the 1961-2006 period. This
growth, large as it was, did not o¤set the real price e¤ects, so that there was
an average annual decline in real net farm income of 1169 million $US1996.
This is consistent with results obtained by Ball, Färe, Grosskopf and Mar-
garitis (2008, p. ) who observe that total factor productivity growth and
price change e¤ects “are apparently o¤setting ” in their decomposition using
a panel of U.S. state level production accounts.

The relative contribution of output price, input price and productivity
growth elements are summarized in Figures 3 and 4 for Canada and the
United States respectively. Data for (i) the in‡ation-adjusted Bennet output
price change indicator, (ii) the negative of in‡ation-adjusted Bennet input
price change indicator and (iii) in‡ation-adjusted N-1 factor productivity
growth are each sorted in ascending order. Then each sorted series is pre-
sented side by side (data plots are ordered as sorted series (i)-(iii) going left
to right). Observations that are above the x axis had a positive e¤ect on real
net farm income growth, while those below the x axis had a negative e¤ect.
What these two …gures illustrate is the importance of real output prices in de-
termining the negative real net farm income growth. The in‡ation-adjusted
Bennet output price change indicators are not only more frequently negative
than positive but there are many more years with very large negative price
e¤ects. The overall range of the output indicators show how volatile real
output prices were over the period – much more so than either the input or
productivity growth components.

The …gures also illustrate the fact that the negative of in‡ation-adjusted
Bennet input price change indicator were more frequently positive than neg-
ative, but that the pattern of magnitudes was more evenly distributed than
for output.

The in‡ation-adjusted N-1 factor productivity growth series both show
similar patterns – positive e¤ects were not only more frequent but tended to
be larger. The negative values are typical – irrespective of how it is measured,
productivity growth can vary between positive and negative values from year
land, chemicals and hired labour are quality adjusted in the US account, whereas in the
Canadian account no adjustments of this type are made.
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to year. This reinforces the view that, when attempting to measure average
productivity growth, it is important to use a time period that is long enough
to remove random year over year variations.

5 Conclusion
The results presented in the previous section, while shedding some light on
the link between productivity growth and real net farm income growth, do
not explain why the potentially large positive impact of productivity growth
has been so soundly negated in both countries. It would appear that there
has been no lasting e¤ect of productivity growth on real net farm incomes,
largely because of an overall decline in real output prices.

The fact that real net farm incomes have persistently declined in spite of
substantial productivity growth suggests that more productivity growth may
not help out on the income front. This does not mean that investments that
stimulate productivity growth would not pay o¤ in some other way (see the
list of other associated positive bene…ts given in the Introduction). It just
means that there is a question mark regarding the wisdom of policies that
seek to raise real net farm incomes through productivity growth.6

A more promising avenue for further investigation of the observed jux-
taposition might be to measure the e¤ect of productivity growth on market
prices. In particular, it seems likely that the output-expanding e¤ects of
productivity growth have had a price-depressing e¤ect. Canada and the
United States are large exporters of agricultural commodities and, while it
is di¢cult to measure the overall importance of these two countries to in-
ternational trade, it is certainly possible to determine their importance for
speci…c commodities. For example, between 2002 and 2006, Canada and
the United States together accounted for about 34% of world wheat exports,
58% of world corn exports and about 45% of world canola exports.7 These
numbers suggest that the impact of productivity growth must be measured

6There is a counterfactual argument for investments in productivity growth, of course.
This says that real net farm incomes in both countries would have been lower without
productivity growth. This argument, however, treats output prices as if they evolved
independently of the output-stimulating e¤ect of productivity growth.

7These numbers are based on calculations with UNComtrade data. They are shares of
world total trade volume in each case.
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in terms of an open economy trade framework, so that nature and size of the
inter-relationship between productivity growth and world market prices can
be better understood.
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Figure 3. Ascending Inflation-Adjusted Bennet Output Price Change
 Indicator, - Inflation-Adjusted Bennet Input Price Change
 Indicator and Inflation-Adjusted N-1 Factor Productivity Growth,
 Canadian Agriculture, 1961-2006*

* All components deflated and expressed in 1996 $US
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Figure 4. Inflation-Adjusted Bennet Output Price Change
 Indicator, - Inflation-Adjusted Bennet Input Price Change
 Indicator and N-1 Factor Productivity Growth, United States 
 Agriculture, 1961-2006*

 

* All components deflated and expressed in 1996 $US

way one 
19

way one 
 

way one 
 



Annex Table 1a. Production Account Data for Canadian Agriculture, Outputs,1961-2006
        with CPI series

      output price indexes constant dollar implicit output quantities 
year crops livestock secondary crops livestock secondary CPI

---------------- 1961=1   ---------------- ---------------- million 1961 $   ---------------- 1996=1

1961 1.000 1.000 1.000 1610 2282 99 0.177
1962 0.971 1.062 1.025 2346 2276 99 0.179
1963 0.993 1.048 1.049 2683 2425 100 0.181
1964 1.018 1.020 1.075 2359 2483 98 0.184
1965 1.067 1.082 1.110 2582 2478 98 0.189
1966 1.070 1.192 1.178 3086 2605 97 0.197
1967 1.015 1.210 1.239 2555 2579 96 0.204
1968 0.921 1.231 1.291 2728 2557 98 0.211
1969 0.899 1.352 1.317 2909 2618 101 0.222
1970 0.940 1.331 1.347 2696 2823 103 0.228
1971 0.907 1.349 1.385 3146 2823 111 0.235
1972 1.268 1.542 1.455 2826 2954 114 0.246
1973 2.319 1.982 1.597 2985 2984 118 0.265
1974 2.400 2.074 1.837 2650 2879 113 0.295
1975 2.281 2.111 2.071 3113 2965 115 0.326
1976 2.004 2.097 2.237 3363 2937 121 0.350
1977 2.004 2.168 2.418 3496 2810 104 0.378
1978 2.353 2.668 2.685 3793 2914 89 0.412
1979 2.612 3.170 3.094 3469 3071 88 0.450
1980 3.095 3.194 3.447 3587 3202 97 0.495
1981 2.823 3.328 3.755 4124 3228 97 0.557
1982 2.625 3.424 3.969 4305 3278 99 0.618
1983 2.979 3.335 4.081 4083 3227 99 0.654
1984 3.018 3.501 4.210 3973 3280 112 0.682
1985 2.586 3.474 4.210 4341 3311 121 0.709
1986 2.484 3.620 4.123 4932 3301 133 0.738
1987 2.500 3.745 4.073 4692 3384 142 0.771
1988 2.855 3.685 4.138 3822 3573 150 0.801
1989 2.561 3.797 4.256 4489 3613 155 0.841
1990 2.229 3.809 4.395 5149 3646 178 0.882
1991 2.192 3.797 4.451 5060 3826 187 0.931
1992 2.417 3.831 4.567 4737 4073 198 0.945
1993 2.516 4.041 4.937 5299 3887 202 0.963
1994 2.794 4.065 5.184 5351 4145 221 0.964
1995 3.352 3.927 5.308 5393 4333 245 0.985
1996 3.125 3.938 5.482 5745 4486 274 1.000
1997 3.042 3.996 5.777 5376 4564 311 1.017
1998 2.789 3.843 5.873 5769 4850 312 1.027
1999 2.534 4.007 6.007 6305 4805 313 1.045
2000 2.650 4.427 6.290 5974 4979 310 1.073
2001 2.997 4.668 6.463 5124 5183 307 1.100
2002 3.320 4.445 6.709 4571 5505 310 1.125
2003 2.981 4.070 6.952 5856 5062 310 1.156
2004 2.667 4.101 6.933 6399 5308 301 1.178
2005 2.641 4.204 7.100 6646 5301 325 1.204
2006 3.007 4.308 7.134 6536 5056 324 1.227
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Annex Table 1b. Production Account Data for Canadian Agriculture, Inputs,1961-2006

operator/
      input price indexes constant dollar implicit output quantities unpaid family

year capital land hiredlabour materials capital land hiredlabour materials labour
  1961=1   1961=1 $/week   1961=1 m. 1961$ m. 1961$ m. weeks m. 1961$ m. hours

1961 1.000 1.0000 42.330 1.000 689 179 4.809 2003 1644
1962 1.036 1.0430 44.250 1.043 691 180 4.671 2000 1603
1963 1.051 1.1230 46.180 1.038 710 180 4.325 1979 1561
1964 1.063 1.2390 48.110 1.043 739 181 4.111 2066 1518
1965 1.080 1.3990 50.030 1.070 777 181 4.311 2108 1475
1966 1.117 1.5720 53.520 1.111 823 180 3.977 2294 1430
1967 1.161 1.7930 57.010 1.118 859 179 3.972 2371 1382
1968 1.202 1.9910 60.500 1.084 872 178 3.925 2329 1334
1969 1.262 2.0180 63.980 1.068 876 177 3.761 2394 1285
1970 1.296 2.0410 67.470 1.077 857 176 3.832 2439 1236
1971 1.314 2.0700 82.770 1.101 859 176 3.842 2526 1186
1972 1.390 2.2670 98.070 1.177 892 175 3.627 2680 1161
1973 1.469 2.7700 113.370 1.616 960 175 3.417 2770 1136
1974 1.665 3.6590 128.670 2.079 1037 174 3.421 2711 1110
1975 1.815 4.6690 143.970 2.187 1132 174 3.687 2685 1083
1976 1.944 5.6040 154.400 2.166 1228 174 4.633 2799 1057
1977 2.090 6.4970 164.820 2.157 1295 174 4.539 2789 1028
1978 2.351 7.8070 175.240 2.280 1358 173 4.073 2957 1006
1979 2.698 9.7980 185.660 2.604 1438 173 4.255 3140 977
1980 3.017 12.5310 196.080 2.995 1470 173 4.536 3135 932
1981 3.267 14.1970 212.640 3.350 1497 172 4.125 3152 929
1982 3.418 14.3470 229.190 3.287 1477 172 4.305 3244 909
1983 3.591 13.8110 245.740 3.343 1443 172 4.937 3332 891
1984 3.707 13.2360 262.290 3.684 1414 171 5.226 3403 868
1985 3.801 12.3340 278.840 3.603 1357 171 5.716 3436 841
1986 3.957 11.4870 299.660 3.262 1298 170 5.900 3565 831
1987 3.998 10.9020 320.470 3.080 1243 170 6.030 3711 808
1988 4.069 11.0140 341.280 3.296 1190 170 5.520 3708 784
1989 4.188 12.2020 362.100 3.483 1143 170 5.553 3770 767
1990 4.267 13.0230 382.910 3.276 1093 169 5.327 3901 757
1991 4.242 13.0620 391.090 3.213 1049 169 6.029 3940 742
1992 4.385 12.7650 399.260 3.248 1010 169 5.945 4053 736
1993 4.636 12.9270 407.440 3.359 1002 169 6.320 4188 727
1994 4.930 13.6490 415.610 3.576 986 170 6.371 4520 698
1995 5.086 14.8680 423.790 3.896 975 170 6.360 4610 679
1996 5.195 15.9560 432.670 4.238 961 171 6.524 4669 667
1997 5.396 17.8220 441.540 4.092 975 171 6.134 4859 657
1998 5.590 19.0690 450.420 3.957 990 171 6.932 5093 641
1999 5.782 20.0430 459.300 3.788 980 170 6.945 5260 617
2000 5.818 20.9690 468.170 3.908 975 170 7.101 5413 604
2001 5.971 21.8290 483.120 4.276 962 170 6.670 5381 584
2002 6.094 23.3680 498.060 4.358 960 170 6.663 5485 577
2003 5.747 25.0030 513.010 4.585 959 170 6.633 5333 566
2004 5.768 26.6770 527.950 4.423 960 170 6.575 5379 555
2005 5.710 28.5320 542.890 4.323 959 170 7.111 5493 541
2006 5.667 30.6200 521.020 4.512 948 171 7.650 5494 533
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Annex Table 2a. Production Account Data for United States Agriculture, Outputs,1961-2006
        with CPI series

year       output price indexes constant dollar implicit output quantities 
crops livestock secondary crops livestock secondary CPI
---------------- 2005=1   ---------------- ---------------- million 2005 $   ---------------- 1996=1

1961 0.377 0.267 0.218 59424 78034 4919 0.191
1962 0.400 0.273 0.224 60393 78759 4712 0.192
1963 0.410 0.262 0.226 62798 80715 4897 0.195
1964 0.410 0.251 0.233 60753 81915 4387 0.198
1965 0.419 0.275 0.236 64555 80691 4334 0.201
1966 0.458 0.313 0.252 63036 82873 3980 0.207
1967 0.429 0.296 0.256 65892 84469 4029 0.213
1968 0.418 0.309 0.280 67996 84739 3754 0.222
1969 0.424 0.345 0.298 70513 85076 3514 0.234
1970 0.452 0.353 0.313 66883 87423 3168 0.247
1971 0.452 0.348 0.329 74833 90727 3245 0.258
1972 0.497 0.402 0.351 75177 92050 3290 0.266
1973 0.707 0.522 0.400 79979 92750 3640 0.283
1974 0.899 0.480 0.429 72650 89231 3723 0.314
1975 0.779 0.500 0.420 83128 85984 3858 0.343
1976 0.775 0.518 0.474 82542 90073 3819 0.363
1977 0.743 0.516 0.550 89526 91709 3720 0.386
1978 0.788 0.643 0.592 91868 91547 4069 0.416
1979 0.843 0.767 0.654 100615 92902 4230 0.463
1980 0.934 0.744 0.678 91584 94606 4224 0.525
1981 0.961 0.742 0.724 104615 94913 3624 0.579
1982 0.911 0.743 0.726 105729 94912 7435 0.615
1983 1.144 0.723 0.771 80888 96091 7323 0.635
1984 1.030 0.748 0.788 102364 95571 6733 0.662
1985 0.915 0.706 0.745 107367 97199 8582 0.686
1986 0.892 0.715 0.726 100824 98434 8376 0.699
1987 0.884 0.755 0.754 101150 100214 9224 0.724
1988 1.005 0.777 0.828 89175 101341 10582 0.754
1989 0.999 0.828 0.871 101683 101161 10888 0.790
1990 0.973 0.870 0.879 108687 103617 10509 0.833
1991 0.946 0.825 0.878 107587 105893 10934 0.868
1992 0.937 0.802 0.912 117931 108712 10263 0.894
1993 0.965 0.837 0.989 106309 109964 10321 0.921
1994 0.970 0.777 1.014 125591 115568 9979 0.945
1995 1.048 0.748 1.028 111645 117411 11355 0.971
1996 1.091 0.801 1.084 121284 114957 10813 1.000
1997 1.017 0.810 1.077 127428 118903 12232 1.023
1998 0.948 0.783 0.995 125627 120142 14226 1.039
1999 0.890 0.767 0.962 127033 124001 15246 1.062
2000 0.897 0.801 0.974 129420 123699 14366 1.098
2001 0.910 0.862 0.962 128924 123426 15616 1.129
2002 0.931 0.755 0.971 123629 124935 14870 1.147
2003 0.970 0.835 1.002 128723 126860 14001 1.173
2004 1.028 1.003 1.040 140928 124193 15174 1.204
2005 1.000 1.000 1.000 135503 126687 14781 1.245
2006 1.034 0.923 1.043 128620 129785 15900 1.285
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Annex Table 2b. Production Account Data for United States Agriculture, Inputs,1961-2006

operator/
year       input price indexes constant dollar implicit output quantities unpaid family

capital land hiredlabour materials capital land hiredlabour materials labour
----------------   ---- 2005=1 ---------------- ---------------- ---------------- million 2005 $   ----------------   ---------------- m. hours

1961 0.158 0.0004 0.251 0.228 26391 1430379 12797 94807 6867
1962 0.167 0.0007 0.263 0.235 26238 1429390 12776 99775 6788
1963 0.167 0.0006 0.270 0.241 26411 1427343 12754 102858 6328
1964 0.182 0.0010 0.304 0.236 26791 1422698 11502 101683 5991
1965 0.182 0.0010 0.332 0.245 27182 1414268 10828 101224 5895
1966 0.198 0.0014 0.371 0.259 27913 1402157 9754 109300 5498
1967 0.200 0.0014 0.404 0.255 28794 1386605 9062 110432 5117
1968 0.221 0.0022 0.433 0.256 29882 1367958 8770 109673 5080
1969 0.233 0.0025 0.458 0.267 30423 1346784 8846 111898 4881
1970 0.261 0.0034 0.476 0.279 30758 1324068 8914 114286 4516
1971 0.263 0.0033 0.482 0.290 31056 1301817 8815 115487 4422
1972 0.275 0.0037 0.499 0.309 31428 1282357 8779 119434 4401
1973 0.309 0.0051 0.580 0.404 31931 1268016 8909 123192 4301
1974 0.351 0.0057 0.637 0.489 33386 1261019 9482 117574 4144
1975 0.309 0.0024 0.680 0.493 34853 1262358 9630 114769 3951
1976 0.329 0.0028 0.756 0.506 35682 1268526 9738 122333 3829
1977 0.383 0.0056 0.829 0.517 36609 1275034 9499 120312 3743
1978 0.389 0.0045 0.914 0.545 37523 1277391 8932 135183 3773
1979 0.459 0.0072 0.957 0.625 38243 1272532 9268 140369 3775
1980 0.567 0.0120 1.000 0.685 39979 1262330 9194 140102 3695
1981 0.719 0.0191 0.978 0.725 39698 1249857 9152 131883 3678
1982 0.799 0.0231 1.219 0.724 38988 1238136 8213 130719 3469
1983 0.882 0.0266 1.064 0.764 38155 1229415 9072 131438 3180
1984 0.972 0.0290 1.153 0.747 36552 1223078 8451 127150 3171
1985 0.971 0.0262 1.293 0.703 35849 1217873 7659 125594 2945
1986 0.909 0.0206 1.258 0.659 33772 1212626 7366 125383 3073
1987 0.903 0.0187 1.263 0.676 31755 1206274 7517 125539 3095
1988 0.943 0.0182 1.388 0.774 30661 1198172 7761 123254 3092
1989 0.958 0.0170 1.566 0.807 29817 1189206 7279 122074 3043
1990 0.978 0.0179 1.854 0.801 29216 1180697 7245 129776 2715
1991 0.966 0.0173 1.831 0.803 28914 1174177 7225 130554 2666
1992 0.958 0.0171 1.902 0.793 28164 1171175 6836 129305 2661
1993 0.986 0.0180 2.085 0.823 27509 1172668 6804 134147 2496
1994 1.033 0.0192 2.178 0.828 26640 1177070 6627 138169 3153
1995 1.071 0.0208 2.246 0.849 26299 1182373 6864 142025 3122
1996 1.076 0.0216 2.444 0.925 25515 1186867 6556 134032 2845
1997 1.110 0.0233 2.485 0.905 25332 1189071 6899 145247 2732
1998 1.093 0.0221 2.592 0.831 25133 1187898 7026 153236 2486
1999 1.173 0.0270 2.586 0.819 25028 1183333 7310 155204 2378
2000 1.236 0.0305 3.197 0.844 24833 1176259 6169 153560 2249
2001 1.152 0.0257 3.344 0.876 24763 1167679 6245 152657 2231
2002 1.133 0.0260 3.296 0.871 24841 1158797 6310 151476 2249
2003 1.129 0.0267 3.311 0.892 24786 1150720 6191 155003 2155
2004 1.061 0.0216 3.923 0.956 24967 1143189 5694 152788 2141
2005 1.000 0.0164 3.986 1.000 25737 1135817 5673 153097 2127
2006 1.072 0.0215 4.264 1.029 25994 1128306 5426 158206 1975
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