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Continuous improvement 

Dairy farmers have always worked to improve productivity. Most farmers develop their farms and change their management over time in order to increase the amount of milk produced. Milk yields are closely monitored and benchmarked against previous seasons in order to determine what changes are working and identify areas for further improvement. Continuous improvement is an ingrained part of the dairy industry culture and it has severed us well on average and leading farms alike. 

It is easy to forget how far this continuous improvement process has moved dairy farming systems over the last decade. Ten years ago supplementary feeding was largely restricted to using hay and silage in the winter, almost no nitrogen fertiliser was used, using CIDRs to treat anoestrus cows was a pretty new idea and the average somatic cell count in our milk was 

300 000 cells/milliliter. 

During the last decade the focus for improvement has largely been production per hectare. Since the 1990/91 season, national average milksolids production has increased by 25% per hectare and 10% per cow (LIC 2000). The changes have been even more spectacular on leading farms. The introduction of large amounts of purchased feed through grazing-off and the use of purchased supplements has enabled leading farmers to overcome the limitations that all grass farming imposes on dairying systems. Once again, most have learnt about these new inputs by trying them, monitoring the results and changing and adapting where necessary. With extra feed, some farms have doubled milksolids yield per hectare in ten years.

Revolutionary improvement

We now understand pastoral dairy farming systems better than we ever have before. Leading farmers have the ability to design dairy farming systems and predict the physical and financial performance with a high degree of accuracy (van der Poel, 2000). Increasingly, farms are achieving radical improvements in productivity when they change ownership and the new owners make some revolutionary changes to the way those farms are being managed. 

Our understanding of dairying systems increasingly provides the opportunity to make revolutionary rather than evolutionary improvement. However, the major disadvantage with making revolutionary change is that there is no time to evaluate the change as you go. This means that before setting out on revolutionary change you need to be very sure of what you need to change and why the change is important.

This paper and will provide a framework to facilitate revolutionary improvement on dairy farms. The importance of clearly identifying your personal objectives and making changes that allow these to be achieved will be discussed. Some simple principals that form the basis for design and revolution are outlined, drawing on technical information previously presented to this conference (Penno 1999 and 2000).

Four step design process

1.      Setting clear and specific personal and business goals

· Business goals must be the servant of personal goals

· How you want to farm and do business is as important as what you want to achieve

2.      Determining the amount and types of feed to be used

· Total feed supply largely determines potential milk production and therefore gross 

      farm income

· Total milksolids production can be predicted using a ratio of 13kg DM/kg MS

· The amount of feed to use will depend on the number of cows to be farmed and the 

 
       price and availability of pasture and additional supplements

3.      Choose an appropriate number of cows to farm.

· The number of cows to farm should be determined by the amount of feed available 

and the labour and infrastructure on the farm.

· Both cow numbers and feed supply can be manipulated to achieve a stocking rate that will enable high production per hectare and per cow.

· Optimum performance per cow and per hectare can be achieved at a stocking rate of 

80-90kg liveweight/t DM.

4.       Decide on tactical management policy such as calving date to maximize milksolids price 

          and/or minimize costs.

· Calving date has much less influence on total production than issues of feed supply and demand, but can effect costs.

· Management decisions should focus on making the chosen system work as simply as possible.

Getting personal then business goals clear

We usually get what we focus on. Therefore, deciding on the focus is extremely important. While many people set goals and objectives for business, too few are clear about what they really want to achieve at a family and personal level. If business goals are not the servant of personal goals, it is all too easy for business goals to become surrogate personal goals. The most important work you can do each year is clearly defining your personal values and goals - write them down - then make sure your business goals actually support these personal goals. 

The reason that most of us are in business is to increase our wealth to enable our families to enjoy the lifestyle we desire - both now and in the future. However, often this is no longer enough. Most farmers have objectives that relate to stewardship of the land resources they control from the perspective of environmental sustainability. Most also want to contribute to the lives and personal development of the different people who contribute to the farming business but are not necessarily owners (stakeholders). We want to create wealth in the short term, but not at the detriment of our long-term financial viability. Covey (1990) suggested a universal mission statement that encompasses the purpose of many business enterprises at a high level:

· To improve the economic well-being

· And quality of life

· Of all stakeholders

There are three separate and important parts to this generic mission or purpose statement. Firstly, dairy farms primarily exist for economic purposes - to produce and sell food - therefore economic wellbeing is the most obvious part. The second part quality of life, and the third, relating economic wellbeing and quality of life to all stakeholders are considered less often but have very important implications for considering any changes that might be made. 

Quality of life  People are the key element that determine the success or failure of all business enterprises. As farm businesses grow, more people will inevitably be involved in each enterprise, both as owners and employees. Getting the whole team - shareholders, managers, staff, suppliers and advisors - to take responsibility for the success of the business is fundamental to exceptional performance. All of us look to our businesses and workplaces for more than financial gain. Our work is often our predominant source of acceptance and challenge and provides opportunity for personal growth and creativity. We all operate at peak performance within a work or business environment that encourages us in these areas, and offers the chance to make real contributions to something we believe is important.

All stakeholders  Stakeholders are all those who would suffer if the business enterprise failed. It certainly encompasses a much larger group than only the owners. The best way to gain commitment and exceptional performance from stakeholders is to be committed to and perform exceptionally for your stakeholders. How would the attitude of your staff change if they knew you were genuinely working hard to improve their economic well-being and quality of life. How would your attitudes, systems, practices and behavior have to change if we were to pay more than lip service to this challenge?
Don’t be scared to set BHAGs (Big Hairy Audacious Goals) for yourself (Colins and Poras 1997). If you don’t sense a feeling of apprehension and awe when you read and think about your long-range goals you have set your sights too low. While it is sensible to select short-term goals that are measurable and achievable, long-range goals should require you to stretch into the uncomfortable. These BHAGs should encompass more than only the financial and growth objectives you may have. They should inspire and call for exceptional performance from yourself and your whole team. 

Most importantly the farm system you design must achieve the personal and business goals you establish. It must deliver a sufficient level of profitability, have time requirements that match your lifestyle and the effect that it has on the people involved, the environment and the animals must fit your values.

Developing personalised farm systems

The business of dairy farming has two principal components. Firstly, a milk production business and secondly, a property investment and development business. Those who create the most wealth from dairy farming are those who are able to both consistently generate large cash surpluses from milk production and quickly increase the value of their land and herd assets through sound purchase and sale decisions and prudent development investment. Of course, one feeds the other. Large cash surpluses provide the initial debt servicing ability required for development and expansion. Development of land and herd assets can increase cash surpluses and increase asset value, providing the debt servicing ability and equity required to purchase additional land, cows and machinery.

Total farm income is dominated by the proceeds of milk sales. Dairy farmers are price takers and have little direct control on the current milk price. Therefore, the only way to increase milk income is to increase milk production. 

Total milk production is determined by total feed supply, assuming there are sufficient cows to eat the feed that is available each year. Figure 1 presents the relationship between annual feed supply and annual milksolids production for 34 individual farmlet systems was investigated at Dexcel No 2 dairy over the past 5 seasons. The farmlet systems varied in the amounts of pasture grown, the types and amounts of supplement offered and the stocking rates farmed. Yet most of the variation between the milksolids yield of the farmlets is explained by the amount of feed available. According to this relationship, each tonne of DM will produce 77 kg MS. Alternatively, the conversion ratio of feed to milksolids was 13:1. Therefore, the total milksolids yield of a farm can be predicted by dividing the total annual feed supply by 13 

(Table 1).
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Figure 1: The effect of total feed supply on total milksolids production.

Table 1: Predicted annual milksolids yield using the conversion ratio suggested from Figure 1.

Total Feed Supply
(kg DM/ha/year)

Pasture production
16000

Supplementary feed
3000

Grazing-off
1000

Total
19000

Predicted annual milksolids yield (kg/ha)
1460

High profit farms achieve high production per hectare of land, per cow and per person. Research presented at this conference over the last two years suggests that this will require a stocking rate of between 80 and 90 kg Lwt/tDM (Penno 1999 and 2000). Not only will this provide high productivity per hectare and per cow (and therefore per person), it will increase the proportion of milksolids produced in the shoulders of the season increasing the value of the milk to the industry and to the farmer.

Either changing the number of cows farmed or changing the feed supply can vary stocking rate. The number of cows farmed and the most appropriate stocking rate should be decided upon independently. The most profitable configuration, in terms of the number of cows to be farmed depends on the specific mix of resources available on the particular farm in question. The resources that must be considered are:

· The area of land and how much pasture it will grow.

· The availability of labour and the labour structure of the farm.

· Farm racing, water supply and the farm dairy.

· The availability and price of supplementary feeds. 

If pasture alone is insufficient to allow the most appropriate number of cows to be farmed at a sufficiently low stocking rate (kg Lwt/t DM) to achieve high production per cow, using purchased supplementary feed to reduce stocking rate will often help improve profits. Of course the cost of purchasing, storing and feeding those supplements must be exceeded by the value of the milksolids produced in response to the extra feed. When supplements have been used to increase annual feed supply, allowing longer lacations and higher milksolids yield per cow, the response is generally around 7 g MS/MJME provided as supplement (Penno et al., 1999). The value of the likely milksolids response (7 g MS/MJME) to a range of feeds, at a range of milksolids prices is presented in Table 2. Supplements complement grazed pasture in that they can be used at any time throughout the season. Their use in early spring and late autumn has the further advantage of producing extra milk when it is worth the most. It is worthy of note that the response to supplementary feed is generally no different to the response to extra pasture 

(Figure 1).

Table 2: Likely response from a range of feeds and the value of the extra milk at a range of milksolids prices.

Feed
Feed quality
Response
Milksolids price ($/kg)


MJME/kgDM
(gMS/kg DM)
$3.50
$4.00
$4.50
$5.00

Hay
8.5
60
   0.21 
     0.24 
     0.27 
     0.30 

Pasture silage
9.5
67
  0.23 
     0.27 
     0.30 
     0.33 

Pasture silage
11.0
77
     0.27 
     0.31 
     0.35 
     0.39 

Maize silage
10.5
74
     0.26 
     0.29 
     0.33 
     0.37 

Cereal grain
12.5
88
    0.31 
     0.35 
     0.39 
     0.44 

Tactical policy and management decisions

Changes in calving date result in changes in the profile of feed demand, and can therefore change the timing of the use of supplements, but will have little effect on annual milk production at a given feed supply (Penno 2000).  When the milk price is strong enough, supplementary feed costs are low enough and the farm resources allow, calving date and seasonality becomes far less important than in pasture only systems (Penno and Kolver 2000). If the feed demand of the herd exceeds amount of feed provided by pasture all year, with the deficit being provided by supplement, the seaonality of the herd should be arranged to make best use of any milk price incentives offered.  This may mean autumn calving with cows peaking when the highest premiums are likely to be available.

Intensification

Stronger milksolids prices will inevitably result in increased use of purchased supplement, increased cow numbers and higher yields per cow.  This intensification process was predicted by McCall and Clark (1999) who used a linear programming technique to predict the optimum farm system at a range of milksolids prices based on prices of pasture silage @ $0.20/kgDM, maize silage @ $0.30/kgDM and grain @ $0.60/kgDM (Table 3). 

To maximise profit, the feeding system should be sufficient to support annual milksolids production of around 400 kgMS/cow.  As payout increased from $2.00 to $5.00/kgMS both the range of feed inputs and the number of cows farmed was increased.  Large amounts of nitrogen fertiliser were used at milksolids prices of $2.50/kg and above.  Maize silage was introduced at milksolids price of $3.50, and was quickly increased to around 1.4t DM/cow at prices in excess of $4.00/kgMS.  The model predicted that once certain inputs become profitable, profit is maximised by using as much of that input as possible.

Table 3:  A prediction of the level of intensification that will maximise profit at a range of milksolids prices (from McCall and Clark, 1999). 


Milksolids price ($/kg)


2.00
2.50
3.00
3.50
4.00
4.50
5.00

Stocking rate (cows/ha)
3.1
3.4
3.5
3.7
4.1
4.7
4.7

Pasture silage conserved (% of total area)
16
4
9
0
0
0
0

Nitrogen fertiliser (kg/ha)
111
383
400
400
400
400
400

Grazed pasture (t DM/ha/year)
 16.7
18.4
18.5
19.0
19.6
20.2
20.2

Pasture silage (t DM/ha/year)
0.3
0.1
0.2
0
0
0
0

Maize silage (t DM/ha/year)
0
0
0
1.3
3.7
6.7
6.8

Grain (t DM/ha/year)
0
0
0
0
0
0.2
0.3

Milksolids yield (kg/cow/year)
397
395
388
397
407
409
414

Milksolids yield (kg/ha/year)
1230
1340
1360
1470
1670
1920
1950

The future

If milksolids prices remain in excess of $4.00/kg the intensification of New Zealand dairy farming systems will continue and accelerate.  As the amount of supplement used increases, calving dates will be moved forward to take advantage of seasonal milk pricing, and once purchased feed exceeds 1t DM/cow, seasonality will be arranged to make maximise milksolids price and minimise peak milk right requirements.  Increasingly, the land and herd assets of the industry will fall into the hands of those who are able to integrate the land, herd and feed resources to develop unique systems that maximise profitability.  There will no longer be one system that fits all.  Rather, New Zealand dairy farm systems will become increasingly diverse depending on the availability and pricing of the resources required and the personal goals of the individuals involved.
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Workshop summary

Farmers’ requests from industry?

· Where to from here - we have reached a plateau?

· Increased payment for milk

· Pushing production, but keeping environmentally sound

       Continual improvement has been a feature of this industry. There has been significant increases in farm size, production per cow, production per hectare and labour efficiency, boundaries have been pushed on many South Island properties.

What do farmers want in next 10 years?

· Economical growth

· Simple, productive systems

· Long term security and lifestyle

· Balance between farming and family

Penno's vision

To improve the economic wellbeing and the quality of life for all stakeholders.

The $5 payout

· A $5 payout for dairy farmers has only been bettered 3 times in the last 25 years (inflation adjusted).

· Therefore, the challenge is to have a highly profitable system, even when the payout decreases.

· “Good” farmers have made significant progress in the past, with much lower payouts.

10 year forecast

· The average Ashburton dairy farm will be producing 1800 kgMS/ha, and 500 000 kgMS per farm.

· This may be achieved by: “a bigger tractor,” a big feed source (probably off-farm), copying today's “heroes” who are already achieving this,

· It will require higher cow numbers and days in milk.

Summary

In conclusion, the “feed barrier”' has to be broken, feed will drive production.

The challenge is for this production to be achieved whilst being environmentally sound.

How much feed? : 75g MS/kgDM : 13 kgDM/kgMS :  1800 kgMS/ha = 23 tonne DM/ha offered
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