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Introduction

Growth and Productivity are not the same. Growth refers to the increasing size and scale of an enterprise and/or the gain in capital value of it. Productivity is an economic efficiency measure of the enterprise.

Because growth is occurring it should not be assumed that improvements in productivity (economic efficiency) are being made. It would be more desirable if both things were happening at the same time.

South Island dairy farmers have been able to create capital growth by turning low value land into high value land by converting to dairying and improving production to high levels very quickly. If the opportunity for this capital growth were to diminish or disappear the challenge of creating wealth by productivity gains would become more important.

This paper looks at productivity levels on South Island dairy farms. Does the South Island have an advantage over the rest of New Zealand for productivity gains that are required for New Zealand dairy farmers to retain their competitive advantage over dairy farmers from other nations? 

Does 14% growth equal 4% productivity gain? The answer is “No, not necessarily.” But it would be good to have both. Another appropriate question is how can increasing productivity grow your business? South Island dairying in the last decade has been characterised by growth in the number, the scale and the capital value of its dairy farms. Trends over the past ten years are outlined in Table 1.

Table 1: The last decade of growth in the South Island dairy industry.


1989/1990
1999/2000

No of farms:
1 146
2 086

Average kg milksolids per farm
41 241
112 510

Average herd size
160 
347

Milksolids per cow
258
311

Milksolids per ha
501
829

Estimated capital value of land and buildings
$515 512

($12.50/kg milksolids)
$2 137 690

($19/kgmilksolids)

Payout $/kg milksolids

NZDB advance
$3.33/kgMS
$3.35/kgMS

Company payout (inflation adjusted)
$4.49
$3.78

The increased growth over 10 years are spectacular, especially given that payout has stayed similar over this period. If you have been part of this change over the past ten years it would be easy to conclude that you have done your bit towards improving productivity of New Zealand dairy farms.

The questions that needs to be answered are, has this growth helped maintain New Zealand’s on-farm competitiveness relative to our main farming competitors and are the farms in the South Island offering real advantages in the use of resources for milk production? 

If the answer is yes, then South Island dairy farmers can expect to thrive and create wealth through farm operational efficiency and not rely as much on increases in farm size and value for wealth creation. 

If the answer is no, then the expectation would be that capital growth in South Island dairying would be considerably reduced. Other land use or other districts will attract capital. 

Definitions

Productivity and capital growth are two of a number of financial measures that can be used to assess farm financial performance. They are related but if capital growth is occurring it does not necessarily mean that productivity increases are occurring at the same time. The productivity measure is an economic measure that can be used to assess the performance of South Island relative to other areas of New Zealand and our overseas competitors. 

What is growth?

What is 14% growth? Growth is a very misunderstood and confusing term. Is it 14% increase in Total milksolids production? Is it a 14% increase in value of total assets? Is it a 14% increase in equity?

By growth we usually mean an increase in the value of capital assets which accrue either from internal and / or external causes.

· A farmer adds value to the farm through development and better management, 


increasing farm profitability in the future. If the development and changed 


management is indeed profitable it should reflect in an improved value. 

· As the market for cows and land changes, the value of the capital employed in the 


farm changes. This value change is often driven externally, by supply and demand and 


is outside the control of any individual. It may even be caused by factors unrelated to 


dairying such as demand for land for purposes other than dairying. 

Capital Growth gained internally will tend to be retained due to the increased future earning potential of the farm. Capital growth gained externally may disappear rapidly, if the factors driving it change. Farmers requiring a measure to track changes in capital growth from one year to the next can refer to the SIDE 2000 Proceedings, where Jennifer Calder outlined a method for farmers to use. In a similar way the productivity measure can be used to track changes in economic efficiency for an individual farm business.

Productivity

Total Factor Productivity (TFP) is an economic measure that has application not just in dairy farming but in any business sector. It can be used to assess the collective dairy industry’s 

on-farm competitiveness. TFP is a ratio of the value of the outputs to the value of the inputs measured on an annual basis. The components of productivity the industry is using is outlined in Figure 1.
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Figure 1: The components of Total Factor Productivity. 
A TFP ratio exceeding 1.0 means that the value of the outputs exceeds the total cost of inputs. The inputs include the Weighted Average Cost of Capital (WACC). A cost of the capital value of a farm (including both debt and equity) is calculated using 9% as the WACC. This means that when a TFP ratio of greater then 1.0 there is usually a return on capital which is greater than the weighted average cost of capital.

A TFP ratio of less than 1.0 shows that the return on capital is most likely  below the WACC.

This does not mean that the farm is not making a cash surplus as the calculation includes a number of non cash items, such as wages of management and the cost of equity. What it says, is the farm is delivering a return that is unlikely to fully meet the expectations of the farm owners.

Productivity trends

Analysis of economic survey data shows, that nationally TFP has trended downwards over the past decade despite considerable growth in the size and production levels of farms during this time. (Figure 2) This downward trend has raised concerns about declining on farm competitiveness relative to other major dairying nations.
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Unfortunately we do not have separate South Island information on productivity trends over the past 10 years and only a small amount of South Island data is included in Figure 2. Is there any reason to suggest that the South Island is different to the trend in Figure 2?

Figure 2: Trends in annual Total Factor Productivity of New Zealand dairy farms.

What is a typical South Island farm’s TFP?

Dexcel’s Profitwatch database has been use to provide a TFP Index for the average South Island dairy farm. This is shown in Table 2. The index is calculated for a 131 ha farm with, 303 cows producing 372 kgMS/cow and 863 kgMS/ha

For the 1999/2000 season the average South Island dairy farmer had outputs that were slightly lower in value than the inputs. The ratio was 0.98 which means for every dollar input, the value of output was 98 cents.

How does this compare with the North Island?

A comparison of economic performance measures (including TFP) for Taranaki and South Island dairy farms for the 1999/2000 season is shown in Table 3.

Table 2: Average South Island outputs and inputs 1999/2000 season, and average Total Factor Productivity.


Outputs
Inputs

Milk revenue
$401 998


Stock revenue
$  35 192


Other revenue
$    2 830


Variable costs

$135 215

Fixed costs

$94 879

Labour costs

$71 470

Capital costs

$147 774

Total
$440 020
$449 338

Total outputs
=      $440020  
=     0.98

Total inputs
        $449338

Table 3: Economic performance of South Island and Taranaki dairy farms 1999/2000.


Owner operators
50/50 Sharemilkers


Taranaki
South Island
Taranaki
South Island

No of farms
34
20
40
18

% Return on assets
6.0%
7.5%
8.2%
12.0%

Total Factor Productivity
0.84
0.98
1.09
1.12

Economic Farm Surplus/ha

@$3.75/kgMS
$976
$1198
$489
$574

Farm size, ha
70 ha
131 ha
79ha
156 ha

KgMS/ha
822
863
915
963

Source: Dexcel: Profitwatch database

For the 1999/2000 season these data show that on average the South Island outperforms Taranaki, (and all other North Island regions) in Total Factor Productivity and the other reported economic measures, i.e. return on assets and Economic farm Surplus.The reasons for this are due to higher milksolids production per hectare from fewer cows (+40 kgMS/ha), land of lower capital value (-$5500/ha). Costs of production per kg milksolids are higher than Taranaki for South Island sharemilkers (+$0.21/kgMS) and similar to Taranaki for owner operators 

(-$0.02/kgMS).

Care however must be taken when using these figures to say that the South Island does provide productivity advantages over the North Island. The reasons are:

· It is a snap shot of one season only. Productivity needs to be looked at over a longer 


term to help remove seasonal effects.

· Capital values are increasing in the South Island which increase the WACC value for  


the South Island relative to the North Island. Unless this is accompanied by a similar 


increase in output value in the South Island then productivity will fall.

4% Productivity gain
A farm business that has a TFP of 1.0 and then 1.04 the following year has a 4% improvement- the industry target.

The average South Island farm at 0.98 thus is required to have an index of 1.02 the following season to achieve 4%. (4% of 0.98= 0.0392.      0.98 + 0.0392=1.02)

Different productivity gains from the same growth in production
An example: Two typical South Island farms (as per Table 2) both increase total MS production by 14% and outputs increase from $440 000 to $503 000. The net result is a 

$63 000 increase in milksolid revenue for each farm. 

Farm 1 achieved the increase by purchasing more land and extra cows at a cost of 

$170 000, ($170 000 @ 9.0% WACC = $15 000). In addition variable costs increased by 

$35 000. Farm 2 was able to increase its output through improved strategic feeding of the existing herd solely from the addition of variable costs of $25 000. A comparison of their productivity gain is presented in Table 4

Table 4: Differing Productivity Gains from a 14% growth in milksolid production.


Farm 1
Farm 2

Original production (kgMS)

Original output value

Original input value
112 000

400 000

400 000
112 000

400 000

400 000

TFP

14% Inc prod (kgMS)
1.0

127 680
1.0

127 680

New output value
503 000
503 000

New input value
490 000

1.03
465 000

1.08

Productivity gain
3%
8%

Borrowing and growth   Does it mean that capital growth is occurring because farms are getting bigger and more valuable? 

In a growing business there may be a strong negative cash movement offset by a strong positive capital growth. Increased borrowing to grow and develop assets can result in lower net equity in the short term.

The following data from ProfitWatch illustrates this. (Table 5). While South Island Dairy farms increased in capital value per ha between June 1998 and June 1999, liabilities increased at a faster rate so that net equity declined. In this case it was the banks that should have been talking about the growth of their business rather than dairy farmers.

Table 5: Changes in $/ha value between seasons on South Island dairy farms.


June 1998
June 1999
Change

Land and buildings
$8 889
 $9 094


Plant and machinery
  $861
   $734


Livestock
$2 046
 $2 212


Investments
$1 100
 $1 204


Current assets
  $241
   $545


Total assets
$13 139
$13 794
+$655






Term liabilities
$4 744
$5 591


Current liabilities
$419
  $405


Total liabilities
$5 163
$5 996
+$833

Net operating assets
$12 720
$13 389


Equity
$7 976
$7 798
-$178

Farm size and productivity
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The relationship for New Zealand farms between Total Factor Productivity and farm size is shown in Figure 3. There is a weak relationship between farm size and Total Factor Productivity. A small farm has just as much opportunity to increase TFP as a large one.

Figure 3: The relationship between farm size and TFP.
Conclusions

· South Island dairy farms have grown rapidly.

· Growth should not be confused with productivity.

· Productivity is an economic efficiency measure.

· If opportunities for growth diminish in the South Island then productivity would need to become more of a focus.

· There is evidence from Dexcel ProfitWatch that South Island dairy farms have higher productivity than other New Zealand Dairy Farms. This is evidence for the 1999 and 2000 financial years only and could change as input and output values change.

· Despite this there is plenty of opportunity to increase productivity on South Island farms, as the average farm is still not returning sufficient income to cover all the costs of inputs.
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Workshop summary

Key messages to take away

· Productivity is an economic efficiency measure simply output over input

· This measure effectively measures the return you are getting with the resources you 

          have available

· If capital increases in value or the asset grows without correlated increases in output your ratio will decrease thus decreasing productivity

· It is important not to assume growth = productivity increases

· This may occur and is ideal but is not necessarily linked

There are two components to the dairy farming business

· The operational business that generates cash

· The investment business (land or cows) that generates gains (or losses) in capital value

Productivity measures the operational efficiency of the cash business.

Change in wealth measure the performance of the investment business.

For this reason it is important to use an index that measure each of these two businesses separately rather than including change in capital value into the productivity equation.

          Over the long term the capital value of the business is driven by the cash results that can be generated by the utilisation of these resource to generate cash. There will be short-term variance from this relationship due to market forces, however this relationship occurs over the long term.

          If the long-term productivity result is negative, capital will be taken out of the dairy farming and invested elsewhere, or capital value will adjust downwards.

Issues unanswered

· Productivity is not well defined/understood.

· Important to remember the use of if as an economic cash efficiency measure on a 

          farm as opposed to a measure used to ascertain land value increases or equity  

          growth.

· Definition of growth - what does growth mean to you?

· Do you know how growth is measure in your business?

· Further analysis of what significantly affected the historic fluctuations in  

                     productivity  - was it milk price, asset value or variations in variable costs?

· Have we lost sight of productivity in the South Island and has it been clouded by the prospects of asset accumulation?

· What relevance has inflation on the cost of capital?
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