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Dairy fanning is one of the most intensive decision making activities in the world of production 
agriculture. By nature, dairying is a business of detail and timing, of science and creativity, of 
judging and choosing, of business and technology and of people, families, and communities with 
traditions and expectations. Dairy farm decisions are frequently complicated by the intermingling 
of business and family goals, the intergenerational family involvement in decision making, and 
the wide diversity of knowledge and expertise needed to thrive and survive on our typical 
diversified upper Midwest dairy farm. Dairy farm decision making is further complicated by the 
dynamic forces of change that a dairy farm family has no control. 

The dynamic forces of changes in the 1980's made dairy fanning a new ball game, approaches 
to decision making and rules of thumb that worked in the 1950's, 60's and 70's no longer 
worked. These forces came mostly from off the farm, government policy, economic recession, 
world money policy, new technologies, mother nature, government policy, consumer preferences, 
political interest groups, world trade policies, international relations and actions of other 
producers or suppliers of inputs. We live in a time in which tomorrow things will be different, 
either by our design or from uncontrollable forces of change. It's a challenge to make timely 
adjustments to these ever changing outside dynamic forces. 

Farm decision making has been described as having a "hit the wall" syndrome; ignoring or 
putting off tough decisions, "hoping the problem will go away," the crisis then arrives. Thus, 
the term crises management. Unmade decisions needing to be made many time puts someone 
else or outside forces in control of one's destiny. These decisions by default are different from 
consciously deciding not to take action which can often be a good decision. Decision by default 
is failing to recognize or to ignoring emerging problems that affect us. Status quo management 
no longer results in a status quo tomorrow. Farmers typically value physical labor over mental 
labor. Decision making is mental labor that involves observing, thinking, learning, informaiton 
gathering, conversing, assimilating and judging. 

Management expertise with quality decisions was the resource that empowered success on many 
dairy farms in the 1980's and it's importance will continue to grow in the 90's. It is of equal 





or greater status with land, labor and capital as a basic dairy farm input. Management 
information is the fuel of good decisions. Information is processed data that has meaning and 
value in making decisions. Data are the measurements or facts (pounds of milk, calving dates, 
breeding dates) that must be interpreted or mentally processed to make it relevant and meaningful 
to the beholder. The value of information is the value of change caused by the information 
minus the cost of the information. 

The Decision Process 

Management decision making is a process that involves planning, implementing, monitoring and 
controlling production and business factors to reach planned goals or objectives:the desired end 
posiuon. Management by exception is the monitoring controlling activity that identifies 
exceptions to the plan or expected progress and makes the appropriate adjustments in either the 
plan or the goals. 

Outcomes are usually defined as quantity (i.e., milk), quality (i.e., SCC), price ($), time 
(hours/days), product (i.e., calves) or any other variable (i.e., labor ease). The plan should 
include actions that must be taken and the support of equipment and people resources and 
capabilities needed to move toward the goal. The input requirements usually involve the six M's: 
money, man power, machinery, materials, mental labor, and methods. The plan and the goals 
must be revised until the plan fits the constraints of resources available. 

The Decision Loop 

The decision making process has a series of interrelated steps that connect in a loop as shown 
in Figure 1. This process is fueled by information. The quality of the decisions made is 
dependent on the having the right information available that is accurate and reliable. 

Figure 1. 
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Goals and Expectations 

The goals and expectations are the driving force of decisions to improve human well being 
through the pursuit of truth, power or economics, moral good and virtue, or beauty. Goals are 
the basis for explaining why it's really worth it. Performance goals and expectations determined 
by management clarify expectations, identify short range and long range targets, and provide 
important bench marks for measuring progress. They are also the guidepost for making decision 
choices among alternatives; thus, management by objectives. 

Dairy farm goals are greatly influenced by individual values and preferences. Example: Many 
farm families treasure the farm way of life, a good place to raise a family and be independent 
and pass the family farm on to their children as has been the tradition in the family. In contrast 
others see the farm as a business occupation. They enjoy the work and challenge of providing 
a good living for their family and want to support their children's future life pursuits what ever 
they may be. 

Dairy farm goals family goals and the dairy farm business goals are frequently in conflict and 
not very well defined or shared by all involved. Lack of clear goals and expectations often leads 
to dysfunctional decisions and unshared commitments to the decisions made. Knowledge and 
information about dairying are important in visioning what the future can be in determining 
realistic targets. Goals are the guide posts to good decisions and good management. 

Awareness of the Problem 

The need for a decision is determined by some sense that all is not what it could be or should 
be, an uneasiness about the current state and a belief that it can be changed for the better relative 
to the goals and expectations. This calls for information that tells the "What is?" and What's 
wrong?". DHI records contain mostly descriptive information for the herd that tell the· "What 
is?", largely historical. 

Awareness results from comparing information about the now state to the goal state. Is the 
difference great enough and important enough to further explore the short fall and pursue the next 
step of defining the problem? Predictive information, that projects or forecasts future 
performance, can be a valuable assist to determine "What will be?", the emerging consequences 
of the way things are now. 

Define and Understand the Problem 

A clear and precise understanding and definition of the problem can be the most difficult part 
of decision process. This is a diagnostic step that identifies the cause factors that are controllable 
and those that can't be controlled. Diagnostic information is needed to find the cause, "What's 
really wrong?" and guide us to know "What to fix first?" to reach the goals. The DHI records 
provide limited diagnostic information by way of special lists and codes some of which are not 
easy to interpret. 
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It is not unusual for managers to solve problems that don't exist like trying to improve 
conception rates when heat detection is the problem or to end up treating symptoms of problems 
over and over rather than correcting the root cause. Example: Using drugs to treat mastitis 
rather than changing milking practices. "There is nothing so deceptive as an apparent truth." 
A through understanding of the problem often suggests some potential solutions. 

Every decision has a point when the cost in time or money gathering more information will not 
be worth the benefits. This varies with each decision depending on the risks and ucertainty and 
the importance of the decision. Knowing when to stop gathering facts is a judgment call. More 
information reduces the risk of a poor decision. 

Identify Potential Solutions and Consequences 

This is a creative brainstorming phase to generate ideas for solution. It is a good place to ask 
"What if?" questions. Predictive or forecasting information can also be dynamic to let the 
manager ask "What if?" to test alternative management changes at the computer terminal instead 
of suffering real life consequences of poor decisions. 

The best potential solutions will focus on the controllable factors to find ways to minimize or 
neutralize the negative impacts of the uncontrollable factors within the resources available. 
Controllable factors are the control levers that can be manipulated or changed by some course 
of action by the decision maker that can affect the desired outcome. Uncontrollable factors are 
factors that will affect the outcome but can not be controlled by the decision maker. These are 
the factors that describe the environment or the context that the wise decision makers adapt their 
plans of action to take advantage of, or at least to neutralize or minimize their possible negative 
effects on outcome. "With reflection it becomes more apparent there is more than one way to 
look at a problem." 

Information and expertise are critical ingredients of this phase. There is a large body of scientific 
knowledge about the controllable and uncontrollable factors of dairying, this is the research base. 
It is also likely that many others have solved very similar problems and have expertise about the 
problem at hand. This is a good place to consult with outside sources of expertise. This phase 
is also a point at which one decides if changes will make meaningful differences. We need to 
determine how much difference is acceptable and how much difference is not worth further 
effort. When the stakes are high and the decision can have important consequences the effort 
and time spent on this step can reap big rewards. One must also consider how any other aspects 
of the farm operation will be affected by each alternative. 

Selecting the Solution 

This is the time for judging and choosing, it is the point of making commitments of the resources 
need to implement the chosen course of action. The value of decision outcome is equal to the 
relationship between the controllable and uncontrollable factors, and the constraints. If the 
homework has been done on the previous steps the choice often boils down to which alternative 
will yield the most desirable level of benefits that is acceptable for the investment in time or/and 
money within the constraints of the resources available. Does the outcome justify the investment 
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in inputs? A no decision can be the best choice when one detennines that the tradeoffs are not 
worth it. 

Implementing the Decision 

Implementation requires a good plan of action that describes the how it will be done. Changing 
habits, or work routines are often difficult to change, particularly if it involves something that 
is done over and over again on a daily basis like milking routines or checking heifers for heat. 
This is where the discipline of the commitment must be reinforced. Good communication will 
be need to instruct if others are involved in the implementation of the plan. 

Feedback/Checking Up 

Careful monitoring of the implementation plan and the indicators of results will tell if the plan 
is working or if the adjustments in the implementation are needed. Descriptive information again 
is the critical resource to measure the success or trigger the awareness that the decision cycle be 
repeated. "The solution of one problem is often the beginning of another." 

Importance of Decisions 

Minor decisions may not warrant the time and effort needed for a through analysis and in many 
cases can be delegated to others. One can afford to invest more time, effort and expense in 
making important decisions. Decisions of major importance usually have large or long term 
commitments, are difficult to reverse or change, affect a number of people, are difficult to 
quantify the factors involved and potential results, have a high degree of uncertainty about the 
expected results, or are made infrequently. The greater the frequency the less important. 

Quality of Decisions 

How can we judge the quality of decisions. There is seldom a right or a wrong decision but 
there are good and bad decisions. What is a good decision? Since you usually choose only one 
course of action out of several alternatives and you have no way to know what the outcome 
would have been if you had chosen a different alternative. Outside forces beyond your control 
may have affected the outcome after the decision was reached. The best measure of quality is 
to compare the results with your expectations prior to making the decision. To do this you must 
have a clear cut goal in mind and clear cut expectations about the outcome before making the 
decision. The desired outcome is the most important aspect of a decision. 

The Nature of the Problems 

Problems to be solved can be classified relative to the structure of the problem and the structure 
of methods available to solve the problem. Figure 2 illustrates how the structure of the problem 
relates to the structure of methods available to solve problems and the decision processing skills 
needed. 
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One researcher suggests that only about twenty percent of the problems people face have 
structured methods for solutions. This leaves the other eighty percent of the problems are either 
structured problems without structured methods or unstructured problems without any structured 
methods for solving. 

Structured Problems 

Structured problems are more easily defined and one can often state the problem in ways that 
suggest a solution. Example: How do I feed poor quality hay to maximize profit? Ration 
balancing and budgeting tools can readily help one find the answer. This is a structured problem 
with a fairly highly structured solution available. Traditional number crunching capabilities of 
computers have provided powerful assistance in dealing with structured problems. 

Unstructured Problems 

Unstructured problems are usually less tangible, a feeling or recognition of dissatisfaction or 
uneasiness with the way things are but has difficulty clearly defining the uneasiness, what the 
cause factors are, and possible solutions. By nature, unstructured problems don't have structured 
solutions. Solving unstructured problems are often like charting an uncharted course, sometimes 
it's like traveling in the wilderness without a compass. These are the problems that require 
creativity, logic and reasoning, intuition, experimentation, and in some cases best guesses and gut 
feelings. There is a growing body of knowledge that some people are better than others (more 
expertise) using these skills. 

New artificial intelligent computer technologies, particularly expert systems are proving to be a 
valuable aid to solving problems with less structure. These programs embody the expertise of 
experts to address the problems. This has been an area of focus of my work. Four such 
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programs are in use: Dairy Management Score, SCC Expert, Bulk Tank Expert, and Milking 
System Expert. 

Personality Factors 

The way we as individuals approach problem solving is greatly influenced by our own genetics, 
experiences, education, personalities, learning styles and our life state. One author (Kroger and 
Thuesen) suggest farmers tend to fall into a personality group with mechanics, engineers, electric 
technicians, and dental hygienists. Some of their typical characteristics are: they are especially 
skilled with their hands; get satisfaction from immediate accomplishments; like to plunge into 
tasks without following procedure or reading directions; often become so engrossed in their 
projects that other obligations are often abandoned or forgotten. They work with great accuracy 
and precision often to the amazement and envy of others. They often thrive on working on the 
edge, even putting themselves at risk if that's what it takes to get the job done. They tend focus 
inwardly with an objective thinking decision making preference, their view of the world is very 
concrete, they prefer to do something rather than think about it, and have an open ended way of 
relating to the outside world. Much of this is focused around the Myers Briggs personality 
inventory. 

Another author (Bawden) equates individual differences in learning styles to how people approach 
problem solving. In fact he defines learning as the innate process that we use to make sense 
out of our ever changing world. Learning styles like personality types seem fairly resistant to 
change. There is not a right or wrong style, just different styles but effective problem solving 
needs the four style related abilities of divergers, assimilators, convergers, and accommodators. 

Let me illustrate these styles with an example: A dairy farmer sees his families way of life 
threatened by declining farm income. He decides after talking to neighbors, and taking there 
advice and his own views he decides to increase the size of his milking herd. The farmer has 
an accommodator style, his forte is getting things done, the prefer to use the notions and models 
of others. He dislikes measuring things objectively, abhors keeping records and trusts his feeling 
that he gets optimum performance by feeding his cows according to his judgement. The farmer 
treasures his laid back life style. He asks his county agent to help him prepare an application 
for a loan at the bank. 

As a technical specialist, the county agent is a converger with a bias for solving theoretical 
problems dealing in abstractions and tend to play the role of objective analysts. The agent thinks 
the farmer should change a number of questionable practices and increase income by reducing 
inefficiencies. The farmer thinks the agent is out of touch with the reality of farming and is 
really a servant of the theoretical research scientist at the University and does not believe the 
agents data and argues that more cows is the only way forward. They eventually compromise, 
the farmer agrees to keep better records and the agent helps prepare the loan application. The 
banker has a divergent style. Her major goal is to ensure the funds loaned are secure and return 
a profit to the stockholders, she doesn't have any particular feelings for dairying but has known 
and likes the family. Not knowing very much about dairy farming she calls an ag economist 
friend of hers at the University. 
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The ag economist is an assimilator. His world is mathematics, probabilities, uncertainties and 
computers. After 30 minutes of hearing on one hand with these assumptions the future is rosy, 
but on the other it's very bleak if something else happens.· She isn't any better of for having 
made the call. The assimilator' s major concern is to construct a satisfying model of agriculture 
and the real world is important only for the information it provides. From the data the farmer 
provided it became clear that the increased herd size would not generate enough revenue to 
service the loan, so the loan was denied. However the banker being a diverger, good at 
generating ideas and options left the farmer with a whole range of alternatives which he asked 
his wife to explore. Procrastination won the day again for an accommodator, and the problem 
went unsolved. 

Emerging Decision Technologies 

In the 1980's and 90's we are experiencing a new wave of emerging information system 
principals and technologies such as micro computers, electronic sensing devices, automated milk 
recording and animal identification, computer controlled feeding systems, robotics, etc. Many 
of these emerging innovations have the potential to substantially change the way dairy farmers 
farm, and the information needs for profitable management. Dairy farm management information 
systems that focus on computer based decision models to improve profitability is a major focus 
of my work. Some applciations currently in use are described in the appendix. 

DHI records have been exemplary in the contributions they make to support dairy production 
management. DHI has given greater and greater attention to measuring management performance 
since their early initial focus on fat production of individual cows. Today's production records 
measure and monitor what's happening to production, genetics, reproduction, feeding, and health 
of the herd and individual cows. However, these production records are limited by an over 
abundance of numbers, frequent misinterpretation of the management meaning of the 
numbers,lack of a decision support focus and their independence from farm financial records. 

There is a need to relate physical production processes with financial performance for both 
tactical and strategic decision making. Most available farm financial programs process 
transactions (income and expenses) and account for fixed assets. They are data intensive and 
emphasize income tax preparation instead of cash flow projections, investment analysis and other 
data analyses that support decision making. 

DHI is currently exploring these opportunities. Table 1 illustrates the direction DHI information 
needs to change to provide more support to dairy farm decisions. Table 1 shows a comparison 
of what is in production information today compared to what can be based on today's available 
technology. Technology will continue to rapidly advance in the 1990's. The management 
information scientists predict graphics, voice, integration of information systems and networking 
computers that speak to each other will be hot technologies of the 90's. 
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Table 1. Dairy management information development opportunities. 

Now Future 

Goal directed No Yes 
Tells what is? Numbers Words 
Tells what's wrong? Numbers? Words 
Can ask what if? No Yes 
Tells what can be? No Yes 
Reference context # milk $ 
Data verses information Data Information 
Research based Yes Yes 
Expert knowledge No Yes 
Management style Inflexible Flexible 
System level Production Whole system 
Accessibility Restricted Dynamic 

Computer Technology 

The cost of computer systems is falling rapidly; computing power and speed is increasing rapidly. 
The 1990's are likely to bring practical management uses of computer voice and vision 
capabilities. Capable of speaking and interpreting what it hears in voice, seeing and knowing 
what it sees. These technologies will enhance data collection and enhance the potential for 
automated control applications. 

Since microcomputers appeared on the U.S. scene in about 1980 they have greatly changed the 
way people think, work and communicate. It has been accepted as a management and 
productivity tool much more rapidly in the non-agricultural sector than in the agricultural sector. 
The adoption rate of computer technology for dairy management and control can be expected to 
accelerate rapidly in the 1990's. This rate will be dependent on availability of useful applications 
and friendly, easy to use systems, further development of automated data collection and 
biological sensing system principals, and favorable cost-benefit ratios. 

Artificial Intelligence 

Recent developments to enable computers to behave similar to humans is one of the most 
exciting and promising management technologies. Artificial intelligence is actually a family of 
technologies that include expert systems, machine learning, speech recognition, computer vision, 
natural languages and robotics. 

Expert systems are an important decision support technology that has gained wide acceptance and 
use in business and industry since 1985. Many companies considered their use to be an 
important profit enabling innovation of the 1980's. Some have reported a net return on their 
investment in this technology to be ten to one. These computer software programs are designed 
to imitate experts in such areas as interpretation, diagnosis, planning, monitoring, prediction and 
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instruction. Expert systems embody the knowledge and expertise needed to perform the specific 
management task they were designed to perform. They can communicate in words, ask questions 
for more information, be tied to the record base of farm production and financial data, and give 
the reasoning behind their answers. Their answers can be easy to understand, consistent and 
affordable. They have a narrow focus, are not very adaptive to unique circumstances and do not 
have common sense knowledge. These programs are capable of being integrated with other 
traditional number crunching programs, on or off-farm data linked by telephone or satellite 
communications, or sensors that are monitoring production activities such as milking machine 
function, mastitis, animal temperatures, estrus, etc. 

Development 

Several individual components of these futuristic management systems are available such as 
computerized feeding systems, automatic milk recording, pedometers for heat detection, electronic 
access to DHI records, ration balancing, farm accounting packages, etc. These will be important 
elements of the decision support systems of the future and provide an excellent base on which 
to be built. The tasks in developing decision support models that integrate these components and 
use research based knowledge and expertise is in the early stages of development. 

Summary 

Decision making is the way people manage their future. It is an art and science of knowing 
what to act on and when to act and when not to, knowing the risks and rewards, and costs and 
tradeoffs. Decisions can have operational(immediate), tactical (short term) and/or strategic (long 
term) impacts on the use of resources and rewards. Decision making is mental labor, the act 
of determining a course of action. It is the act controlling one's destiny by visioning the future, 
of judging and choosing options, making commitments, and taking action to make the future 
better or at least maintain it at a desirable state. 

Information is the fuel of quality dairy management decisions. New dairy information 
technologies are opening new windows of opportunity to view problems in new ways. These 
tools will help people solve real problems, contain genuine expertise, be adaptable to varying 
management styles and goals, and provide timely information to enhance progress toward goals. 
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Appendix A. Dairy Management Software, University of Minnesota. 

PROGRAM DESCRIPTIONS 

A. Dairy Management SCORE CDMGTSCOR) 

Development Stage: Distributed to 35 Minnesota counties 

Purpose: 

Ranks dairy herd management strengths and best opportunities for improvement from 10 
DHI management measures that account for 40% of the differences in DHI herd averages 
milk. The program provides a management profile comparison with goal level herds for 
43 DHI measures. Management action is suggested for the three best opportunities for 
improvement. Produces a three page printed report. 

Program Inputs: 

DHI herd average information is provided in a database on disk for retrieval by the 
program. The herd to be retrieved is by DHI herd code (Example 350925, six digits). 
Herd averages are in an ASCII file grouped by county. The herd file contains the county 
name with *.DHI extension such as CARVER.Dill. Herd files can be updated quarterly, 
January, May and September, from the host computer on Campus. There are 50 
variables per herd. 

A Dbase III Plus file, DHIA VE5.DBF contains the state DHI average and the averages 
for DHI herds at production levels for Holstein, Guernsey and Jersey breeds at 1,000 lb 
milk increments. This file can be updated annually. 

Keyboard entry is for the DHI herd code, herd owner name and address and for the 
production goal of the herd in the next 12 months relative to the herds current herd 
average milk. Herd information can be entered by keyboard if the data is not available 
on disk. 

Program Outputs: 

DMGTSCOR prints a three page report graphic representation of the output and is 
available as an option. A graphics card in the computer is necessary to run this option. 

Hard Disk or Floppy Drive System: 

Separate versions of the program are available for using two floppy drives and for a hard 
disk. These program specifications must be made when ordering the program. 
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Program Requirements: 

DOS version 3.0 or higher and uses 650K RAM. Hard disk recommended. 

B. Somatic Cell Count XPERT (SCCXPERT) 

Development Stage: Available in 30 Minnesota counties 

Purpose: 

Identify level of seriousness of a herd mastitis problem, estimates financial loss, trends 
over time and stage of lactation for first lactation and other cows in the herd, suggests 
cause factors where possible, and suggests prevention measures. A ,three page printed 
report is produced. 

Program Inputs: 

Program inputs are entered on the keyboard from the DHI SCC REPORT with one 
exception; the monthly incidence level of clinical mastitis in the herd. 

Program Requirements: 

Program runs under MS DOS version 3.0 or higher and uses 256K RAM. It will operate 
from either a hard disk or one floppy drive. 

C. Bulk Tank Culture XPERT (BLKTNKCL) 

Development Stage: Available in 30 Minnesota counties 

Purpose: 

Provides interpretation and information about bulk milk tank culture data for the primary 
mastitis causing organisms. The program indicates the level of seriousness, how it is 
spread, and the best control measures. Produces a printed report ranging from two to 
four pages. 

Program Inputs: 

Herd owner name and address, and the level of each organism found reported on the 
bulk tank culture test report. All entries are made from the keyboard. 

2 



f 
I 

. 
,t . 

Program Requirements: 

Program runs under MS DOS version 3.0 or greater, uses 256K RAM, and will operate 
from either a herd disk or from one floppy drive. 

D. Milking System XPERT (MLKSYS) 

Development Stage: Validation 

Purpose: 

Troubleshoot operational/or design problems with a milking system. All entries are 
made at the keyboard. The users choose which level of consultation to perform. 

Level 1. Matches operational symptoms to possible cause factors. The list of possible 
causes suggests the most likely places to explore to find the problem. 

Level 2. The non-technical level pursues the consultation about the system (such as line 
sizes, gauge vacuum, liner style, etc.). No technical instrumentation 
measurements are required, only the reading from a calibrated vacuum gauge. 

Level 3. The technical consultation requires measurements of an air flow meter. 

The consultation will pursue inquiry until it can reasonably eliminate particular potential 
cause factors as an expert would. 

Program Inputs: 

The program inputs vary by the consultation level. Only operational symptoms are 
needed for level one. The non-technical level requires one to be highly knowledgeable 
about the milking system, and the technical level requires air flow meter readings. 

Requirements: 

Program runs under MS DOS version 3.0 or higher and uses 512K of RAM. It will 
operate from either a hard disk or a single floppy. 
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E. Feeding/Management Budget Estimator 

Development Stage: Field validation and testing 

Purpose: 

Estimates the cost of production and returns for a dairy herd under current management 
performance in comparison to a reference or desired level. The program estimates herd 
feed requirements using NRC standards. The program is designed for asking "What if?" 
questions that relate to herd management, prices, fee~ quality and investment levels. 

Program Inputs: 

Inventory of cows, yearlings, and calves, production level, management performance for 
sec, age 1st calving, lactation and dry days, calf mortality percent, feed quality nutrient 
values, feed prices, labor requirements, investment levels per cow, and debt information. 
Users have the option of using default values or their own values of variable production 
costs. 

Program Requirements: 

Program runs under MS DOS version 3.0 or higher and SuperCalc 5 and uses 640+ 
RAM. A hard disk is needed for the current version. 
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