A Farmer’s Perspective of Achieving the 4% Productivity Gain
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Introduction
Thirteen years ago Joanne and I purchased 90 ha of bare land with border dyke irrigation on the main road between Ashburton and Methven. Through further land purchases and leasing we have increased the milking area to 185 ha, of which 172 ha is effective.  

Twelve months ago we purchased another 82 ha of run down, non irrigated bare land on the Ashburton town boundary. This is currently being developed as a dairy run off with future subdivision potential. Table 1 outlines the dairy farm’s production since its conversion in 1988.

Table 1: Farm production record.




Stocking








Rate/






Effective
Cows
Effective
Total
Prod/cow
Prod/ha
% Diff/

Year
Ha
Milked
Ha
Kg
KgMS
KgMS
Ha

88/89
86
180
2.11
  65 650
365
763


89/90
86
205
2.37
  75 760
370
880


90/91
86
219
2.55
  86 609
395
1 007


91/92
86
222
2.58
  86 808
391
1 009


92/93
107
288
2.69
101 680
353
950


 93/94
107
285
2.66
122 138
427
1 141


94/95
107
286
2.66
122 258
428
1 142


95/96
126
317
2.52
126 322
398
1 002


96/97
172
449
2.61
175 500
391
1 020


97/98
172
490
2.84
189 899
388
1 104
8.0

98/99
172
492
2.86
203 483
414
   1 183
7.0

99/00
172
501
2.91
211 787
423
1 231
4.0

00/01
172
 508
2.95
214 831
423
1 249
1.5

The last five years have seen the effective area remain at 172 hectares. This year irrigation was restricted due to low river flows and the resulting drought affected production by 9 000 kgMS. This would have given 1 300 kgMS/ha and a 6% production increase over the previous season. Figure 1 shows production per hectare using the figures from Table 1. 

Figure 1 shows production per hectare from 1998-2000. The two years where production per hectare dropped coincided with the purchase or lease of more land resulting in the new area requiring development and two year olds being used to increase herd size.  

We have always farmed to maximise economic farm surplus (EFS) and although not shown on the graph we have found that in our business, EFS is closely linked with production per hectare.

Figure 1: Production per hectare.

Recently introduced to the dairy industry is a new business measure called Total Factor Productivity (TFP).  The new formula to calculate TFP is set out below.

Table 2: The components of Total Factor Productivity.

An index of 1 means that the value of outputs equals the value of inputs and the enterprise is operating in a maintenance position. It is therefore highly desirable to achieve an index above 1. 

How does TFP relate to EFS which has been one of our business measures? Figure 2 shows that for the average New Zealand dairy farm there is a strong correlation between EFS and TFP. 

Figure 2: Total Factor Productivity (TFP) and Economic Farm Surplus $/ha.

The dairy industry has set a goal of a 4% annual increase in TFP. To consider whether this goal is achievable for our farm operation, we calculated, using our 2000/2001 accounts, the effect each component of the TFP equation has on our TFP. We were conscious that in practice an alteration in one component will affect another.

Table 3: Effect on TFP on the van Polanen Farm.









Change in TFP

10% increase in milk solids produced



9.0%

10% increase in payout per kg milk solids
9.0%

10% reduction in capital employed
4.0%

10% reduction in variable costs
3.5%

10% reduction in overheads
1.0%

10% reduction in labour costs
1.0%

___________________________________________________________________________

I believe we have the variable costs well under control, with these costs budgeted to decrease this season as our new run off comes into full production.

 As an individual farmer I have limited influence on the capital employed and payout components of the TFP equation. The milk solids produced is an area where farm management does have an influence, and as shown in Table 3, this also has a large effect on TFP.  Fortunately for me, increasing milk solids production has and continues to be a motivating force providing satisfaction in my farming career. In saying this, I would like to emphasise that any increase in production will only be pursued if it results in an increase in profit.  

From Table 1 we can see that in the last five years, when the effective milking area has been static, we have achieved annual increases in production, but the percentage increase per year is tending to diminish. I believe that under current farming practices production increases of 1-2% per annum are achievable. Some of this increase is due to our strong interest in improving our herd through breeding and culling. Continued use of high breeding worth bulls with sound conformation indices provides us with high merit replacements. To demonstrate the value of breeding and culling in our herd the following data has been extracted from the 2000/2001 herd test report. 

· The herd average lactation worth is $114.The bottom 50 cows in the herd have an average lactation worth of -$26. If these 50 bottom cows (10% of the herd) were replaced with herd average cows, the herd last year would have netted another $7000 (50 x $140).

· On average we are achieving a gain in production worth of $8.00 per year. On 508 cows this equates to $4 064 or a 0.5% increase in TFP per year.

I believe the other contributing factors to achieving the 1-2% annual increase in production will come from improved management practices resulting in a more efficient conversion of grass to milk. A 1-2% increase in production would result in a 1-1.5% increase in TFP. 

As well as continuing these annual increases, we have identified three other areas where we could profitably increase production by increasing the stocking rate and increasing per cow production through an extended lactation. These areas are:

· Improved irrigation

· Regrassing

· Increasing strategic supplementary feeding.

 Irrigation
The farm is totally irrigated using the border dyke system with only small areas needing the irrigation efficiency to be improved. Water is supplied to the farm from the Rangitata Diversion Race and, provided there are no water restrictions, our water allocation allows us to irrigate the entire farm every 22 days.

Last season we had periods of up to 50% restriction in water supply in an attempt to keep our irrigation round under 30 days it was necessary to leave 20% of the farm unirrigated. If we could decrease the irrigation interval to 18 days, I believe that in an average year we could increase production by 6 000 kgMS. As there is no more water available through the irrigation scheme the alternative is to spend $160 000 to spray irrigate 60 hectares this would decrease our supplementary feeding in the January/March period by 90 000 kgDM. 

Table 4: The effect of improved irrigation on TFP.


Outputs
Inputs

___________________________________________________________________________

Milk revenue
$28 800

Capital costs

$14 400

Variable expenditure

      Electricity

$10 000

      Saved silage                     _______                                            ($20 000)

Total
$28 800
$  4 400

___________________________________________________________________________

Adding these figures to our current the TFP increases TFP by 1.5%.
Regrassing

Forty hectares of the farm is presently in the original pasture. This area grows 25% less DM per annum than the renewed areas (equating to a difference of 3 500 kgDM/ha). For the purposes of this example I have treated regrassing the 40 ha as a capital cost as it is over and above the normal regrassing that is required.

40 ha at extra production 3 500 kgDM = 140 000 kgDM 

At a conversion of 12 kgDM = 1 kgMS we would get 11 666 kgMS  requiring an extra 27 cows. (11 666 kgMS divided by 425 kgMS/cow = 27 cows)

Table 5: The effect of regrassing on TFP.

                                                                                   Outputs                         Inputs

___________________________________________________________________________
 Milk revenue
                                    $55 996

Stock revenue
                                    $  6 000

Variable costs

              $17 030

Capital costs

     Regrassing
$23 000

     Extra shares
$46 500

     Stock purchase(27)
$32 000



$102 000 @ 9%          ______  
              $  9 180

                                                                                   $61 996                         $26 210

___________________________________________________________________________
 

Adding these figures to our current TFP further increases our TFP by 2.2%.

 Supplementary feeding
At present the average lactation length is 265 days. We have already shown that through improved irrigation this could be increased by 10 days. The lactation length could also be increased by a further 15 days through supplementary feeding, therefore requiring 15 days less winter grazing. 

Increased outputs of 15 days x 510 cows x 1.2 kgMS/cow = 9 180 kgMS


                                                              @ $4.80/kg = $44 064.

Table 6: The effect of supplementary feeding on TFP.

                                                                                                 Outputs                         Inputs

___________________________________________________________________________
Milk revenue                                                                             $44 064

Variable costs

    Purchased feed 15 days x 510 cows x 16 kgDM @ 22c

                 $26 928

    15 days grazing 510 cows @ $15/week

                       ($16 392)

    Extra farm expenses

                        $  3 000

Capital costs

    Dairy Company shares $36 500 @ 9%
                              _______                      $  3 285

                              $44 064                     $16 821

___________________________________________________$ 44 064
                  $16 821
_______________

Adding these figures to our current TFP will increase TFP by 1.5%

Conclusion
Is it possible to get a 4 % annual increase in TFP given that we are already starting from a high base?

          I believe that under today’s farming practices on-going production increases will be limited and these increases may well struggle to keep pace with the inflation on costs. We have estimated a 1 - 1.5% annual increase in TFP from production gains and have also identified some one-off opportunities to increase TFP. Most farms have some opportunities which each farmer will need to identify and analyse.

        I see TFP should be used as one measure of performance along with a range of other performance measures depending on individual farmer goals. I believe TFP is a worthwhile measure to provide a snapshot of a business’s profitability. With farm values and payout continually changing it would be difficult to use TFP to gauge trends over a longer period.

I do not see it as essential the need to increase our TFP by 4% annually. Provided the index remains above 1 the business is making a good return.  
To maintain our current TFP into the future will require new technologies and the payment for milk solids to improve.         

My farming system is pastoral based as I believe grass to be the cheapest high quality feed available. Therefore the challenge for farmers, plant breeders and researchers will be to make new advances that will result in the growing and utilisation of more feed per hectare . 

Workshop summary

Background

John and Joanne van Polanen moved to Winchmore to convert a bare block of land in 1988. Since then they have improved and expanded their dairy farm business. Production is now currently around 1300 kgMS/ha and 425 MS/cow.


Summary


Recently introduced to the dairy industry is a new business measure called Total Factor Productivity (TFP). The aim is to have a 4% increase in TFP annually. From the 2000/2001 accounts the effect of each component of the TFP equation has on the TFP index was calculated. Each component was looked in isolation, realising in reality that an alteration of one component will affect another.

Key points

· Milk solids produced and payout have the greatest influence on TFP.

· Only have real influence on milksolids produced not payout

Solutions to achieving a 4% TFP increase.

· 1‑2% increases due current practices.

· Breeding. By continued improvement of the herd.

· Management. Improved practices

Options to improve TFIP.

1.
Irrigation. Improvement would result in gain of 6,000 kg MS (+1.5% TFP)

2.
Regrassing. Extra 40 ha. Increase of 11,600 kg MS (+ 2.2% TFP)

3.
Supplementary feeding. 15 extra lactation days, 9000 kg MS (+ 1.5% TFP)

Discussion

· TFP has a high correlation with EFS

· Important that the index is over 1. Current New Zealand average is 0.82

· Each farm will have its own circumstances when looking for improvement in TFP. Most common will be an increase in milk solid production

· May need new technologies for the 10% to for them to continue to increase by 4%.

· TFP is one financial measure of efficiency and does not include capital gain.
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