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New Zealand is no longer the worlds lowest cost producer of milk. As a result the New 

Zealand dairy industry through Dairy InSight has identified the need for a 4% per annum 

increase in productivity for the industry to remain internationally competitive and to 

counteract declining terms of trade. Although there are measures which can be used to 

measure productivity at the aggregate farm level, there is currently no measure of 

productivity that can be easily applied to the individual farm. This study investigates cost 

of production/kg MS key performance indicators as proxy measures for productivity at 

the individual farm level.  

 

Nine farms were analysed including the Lincoln University Dairy Farm. Financial data 

from at least four years was obtained and was comprehensively analysed. Three cost of 

production measures were applied to the data. These were, FOCCBIT (farm operating 

cash costs before interest and tax), ECID (economic costs including depreciation) and 

ECIDAC (economic costs including depreciation and capital). The cost of production 

measures can be used as proxy measures for productivity as they are not related to 

product prices, unlike profitability and liquidity measures.  

 

A 4% imputed cost of capital figure was used to include the cost of capital in the 

ECIDAC measure. The total FWE needs to be deflated using the Farm Expense Price 

Index to ensure that any comparisons made are undertaken on a constant dollar basis.  

 

A certain amount of discretion can be used when using the measures, for example if the 

“non milk income” is less than 10% it can be omitted from the measures without a major 

impact on the results. If it is greater than 10% then it needs to be included. When using 

the measures, consistency is vital. The figures used in the calculations must be the same 

throughout the entire period being observed. Changes in business or management 
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structure can provide inaccurate measures of productivity, and therefore the periods with 

differing structures need to be treated as different sets of observations. 

 

The main drivers of the productivity measures are Farm Working Expenses (FWE), “non 

milk income” and cost of Total Farm Capital (TFC). All of the measures have a 

relationship with FWE and “non milk income”. The ECIDAC measure also has a close 

relationship with cost of TFC. The identification of these main drivers may enable 

farmers to target specific strategies in relation to these drivers to contribute towards 

productivity gains. If these costs can be minimsed and MS production maximised then 

productivity gains can be made.  

 

The FOCCBIT measure is the easiest to calculate. It gives a good indication of 

productivity trends as it requires the least amount of information and may give the 

clearest indication of productivity trends. The ECID measure encompasses the economic 

cost of depreciation; it is therefore more robust than the FOCCBIT measure. Due to its 

increased sophistication, the ECID measure has a higher data requirement, and 

subsequently, the measure can be compromised if data is not accurate. The ECIDAC 

measure is the most sophisticated of the measures and therefore has the highest input data 

requirement. Its accuracy can also be compromised if data is not 100% accurate and 

consistent.  

 
 

Key Words: productivity, dairy farming, cost of production, finance, farm working 
expense, total farm capital 

 
 
 
 
 
 
 
 
 

 
 



 iii 

Acknowledgements 
 

 
Firstly I would like to thank my two supervisors Professor Keith Woodford and Mr Marv 

Pangborn, for their assistance in the completion of this dissertation. The completion of 

this dissertation and my M.Appl.Sc degree would not have been possible without your 

guidance and support. Our conversations have enlightened me on various issues 

pertaining to the New Zealand dairy industry. To the other Farm and Horticultural 

Management staff of the 4th floor of Burns, thanks for welcoming me into the division 

and helping whenever I needed assistance.   

 

I would also like to thank the Education Committee of SIDE for providing me with a 

research grant and also to the New Zealand dairy industry through Dexcel for the Dave 

McGrath Memorial Scholarship. Without your support this dissertation would not be 

possible as the financial burden of under taking a masters degree is considerable, and 

your support has enabled me to successfully complete this project.  

 

To Graeme Brown of Brown Glassford & Co, thanks for opening your business to me 

and helping me to obtain the necessary financial data to successfully complete this 

project. Huge thanks must go to Diane Brown whom not only compiled the data but also 

spent a number of hours answering my queries. Thanks for taking to time to sit down 

with me and explain the intricacies of each farming enterprise. Without your help this 

project would not have been possible.   

 

Last but not least I would like to thank my friends and family who have helped me 

throughout the course of the last four years. To George Mackie, thanks for your help in 

proof reading various assignments and general support throughout the year, and to my 

other friends and flatmates who have assisted when required, your support has been much 

appreciated.  

 

 

 



 iv 

Table of Contents 

 
           Page 

Abstract          i 

Acknowledgements         iii 

Table of Contents         iv 

List of Tables          viii 

List of Figures          viii 

Glossary and Definitions        ix 

 

Chapter 1 – Introduction        1 

 1.1 Introduction        1 

 1.2 Research problem and relevance of research    2 

 1.3 Research Aims        3 

 1.4 Research Method        3 

 1.5 Dissertation Outline       4 

 

Chapter 2 – Literature Review       5 

 2.1 Introduction        5 

 2.2 Total Factor Productivity (TFP)      6 

2.2.1 What is TFP?       6 

2.2.2 Why focus on TFP?      7 

   2.2.2.1 Declining Terms of Trade     7 

2.2.2.2 Maintaining International Competitiveness  8 

2.2.2.3 Increasing Cost of Production    8 

   2.2.2.4 Building on Current Partial Productivity Measures 9 

 2.3 Why has the Industry set a 4% per annum increase in TFP Target? 9 

2.4 TFP Calculations        10  

2.4.1 Tornqvist Index Method and its Limitations   10 

2.4.2 Laspeyres Index Method and its Limitations   12 

2.4.3 Paasche Index Method and its Limitations   12 



 v 

2.4.4 Fisher Index Method and its Limitations   13 

2.4.5 Data Envelopment Analysis (DEA) and its Limitations 13 

2.4.6 The Penno Method and its Limitations    14 

2.5 Problems when Calculating TFP on Individual Farms   15 

2.5.1 Multiple Inputs used in Production Process   15 

2.5.2 Cost of Capital       15 

2.5.3 Deferred Maintenance and Expenditure   15 

2.5.4 Farmer Goals other than Cost Leadership   16 

2.6 Possible Alternative On-Farm Measures of TFP    16 

2.6.1 Cost of Production      16 

2.7 Conclusions        17 

 

Chapter 3 – Methodology        19 

3.1 Introduction        19 

3.2 Type of Research        19 

3.3 Selection of the Sample       20 

3.4 Data Management        20 

3.5 Confidentiality Issues       21 

3.6 Limitations of the Research Method     22 

 

Chapter 4 – Results         23 

4.1 The Circulatory Problem and Calculating Productivity   23 

4.2 The Cost of Production/Productivity Measures    23 

4.2.1 The FOCCBIT Measure      23 

4.2.2 The ECID Measure      24 

4.2.3 The ECIDAC Measure      24 

4.3 The Farm Expenses Price Index (FEPI)     25 

4.4 Productivity Results for Individual Farms    27 

4.4.1 Category 1       27 

4.4.1.1 LUDF        27 

 



 vi 

4.4.2 Category 2       29 

4.4.2.1 Farm A      29 

4.4.2.2 Farm B      31 

4.4.2.3 Farm C      32 

4.4.3 Category 3       34 

4.4.3.1 Farm D      34 

4.4.3.2 Farm E       35 

4.4.3.3 Farm F       36 

4.4.4 Category 4       38 

4.4.4.1 Farm G       38 

4.4.4.2 Farm H       39 

 

Chapter 5 – Discussion        41 

5.1 FWE and Productivity        41 

5.2 Farm Business or Management Structure Changes   43 

5.3 Comparisons between Farms      44 

5.4 Sharemilking and Productivity       45 

5.5 EBIT and Cash Surplus or Deficit/kg MS    45 

5.6 Livestock Adjustment       47 

5.7 “Non milk income” as a Negative Expense     49 

5.8 Choosing a Measure       52 

 

Chapter 6 – Conclusions/Recommendations     54 

6.1 Price Indexes        54 

6.2 Changes in Business Structure      54 

6.3 “Non Milk Income”       55 

6.4 The Change in Value of Livestock Adjustment    55 

6.5 Capital         55 

6.6 Profitability Measures and Productivity      56 

6.7 Drivers of Productivity        56 

6.8 Comparisons between Farms      56 



 vii 

6.9 Consistency within the Measures      57 

6.10 Choosing an Appropriate Measure     57 

 

References          59 

 

Appendix 1          64 

Financial Breakdown of Each Farm 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 viii 

List of Tables 

 
Table 1: Dairy FEPI and CPI Indexes      26 

Table 2: The Impact of Livestock Adjustment on FOCCBIT Measure  48 

 

List of Figures 

 
Figure 1: The Impact of FEPI and CPI on FWE in Relation to Farm A  25 

Figure 2: Cost of Production for LUDF      27 

Figure 3: FWE and Kg MS for LUDF      28 

Figure 4: Cost of Production for Farm A      29 

Figure 5: Cost of Production for Farm B      31 

Figure 6: Cost of Production for Farm C      32 

Figure 7: Cost of Production for Farm D      34 

Figure 8: Cost of Production for Farm E      35 

Figure 9: Cost of Production for Farm F      37 

Figure 10: Cost of Production for Farm G      38 

Figure 11: Cost of Production for Farm H      39 

Figure 12: Cost of Production for Farm B      41 

Figure 13: FWE and Total Kg MS for Farm B     42 

Figure 14: Cost of Production for Farm D      42 

Figure 15: FWE and Total MS for Farm D      43 

Figure 16: EBIT/kg MS and Surplus or Deficit/kg MS for Farm D   46 

Figure 17: EBIT/kg MS and Surplus or Deficit/kg MS for LUDF   46 

Figure 18: EBIT/kg MS and Surplus or Deficit/kg MS for Farm A   47 

Figure 19: Cost of Production for Farm H      50 

Figure 20: Cost of Production for Farm H without “non milk income”   50 

Figure 21: Cost of Production for Farm E      51 

Figure 22: Cost of Production for Farm E without “non milk income”   51  

 



 ix 

Glossary and Definitions 

 
FOCCBIT   Farm Operating Cash Costs before Interest and Tax 

 

FCID    Farm Costs Including Depreciation 

 

FCIDAC   Farm Costs Including Depreciation and Capital  

 

LUDF    Lincoln University Dairy Farm 

 

FWE Farm Working Expenses, FWE are defined as: Total dairy 

farm cash expenditure, including labour, stock, feed, other 

working expenses and overheads (DairyBase Reference 

Manual, 2006) 

 

TFC    Total Farm Capital 

 

GFI    Gross Farm Income 

 

MS    Milk Solids 

 

Kg    Kilograms 

 

“Non Milk income” All income that is not received from milk such as livestock 

and rebates. “Non milk income” = GFI – Milk Revenue. 

 

EBIT  Earnings before interest and tax, calculated as FWE – Milk 

Revenue.  

 

Cash Surplus or Deficit Surplus after tax, drawings and capital purchases  

 


