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www.beyondorganicfarm.com 

 

University of Colorado Student Run Farm 
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Local Farmer 

McClean County, Illinois 

Richest Soil in the World 



InnovaAg  

 InnovaAg will help small farmers in Latin America & 

Africa increase their productivity and incomes while 

reducing risk through the use of decision and risk 

technologies. The agricultural sectors in Latin America 

& Africa have adopted technologies such as the 

introduction of efficient irrigation systems and hybrid 

seeds. However, one significant advancement that has 

not been adequately implemented is the use of decision 

making tools incorporating risk and uncertainty. 
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http://www.youtube.com/watch?v=KTRbibIl3YY


Problem Statement 
 

ÅProblems, in general, are easy to define and solve but 

the dilemma arises in selling the solution. There is 

resistance to changing the current paradigm of analysis 

in the development field, Many development 

professionals are not trained in quantitative risk and 

decision analysis and may dismiss their use and 

potential because they do not understand the concepts 

even through they are widely used and proven in 

industry and research. They are often reluctant to try 

new and different ideas. 
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The Problem (Where should you spend 

your money in development work?)   

 The West has invested more then $2 trillion during the last 50 

years on foreign aid to help the worldôs poor. 

 What have been the results -what is there to show for it? 

  Many say not much. 

  Why? - No accountability? 

  William Easterly, author speaks to  

ÅExperts that plan 

ÅExperts that search 
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Farming systems are composed of highly complex biological 

systems as well as the complex social interactions. These complex 

systems require complex methods to analyze and solve problems. 

A market failure? Anti-

poverty, global hunger, food 

and income issues are 

public goods, as they are 

not being provided in the 

market place.  



World Food Problems 
ÅMalthusian Problem 

ïExponential growth of population 

ïLinear growth or no growth of resources or productivity 

ÅFood Availability and Cost 

ïFood Crisis of 2007-2008 ï riots all over the world, 

high wheat and rice prices 

ïMozambique, Sep 2010 ï 30% increase in bread prices 

riots leaving seven dead. Rising prices partly a result of 

Russian ban on exports of their wheat. Canôt participate 

in the market if your income is too low. 

ïTwo edge sword ï create opportunities for exports 
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World Food Problems 

ÅChronic Hunger  

ï925 million people will face chronic hunger this year 
United Nations Food and Agriculture Organization (FAO)  

ÅHidden Hunger  

ïTwo billion will suffer from hidden hunger, the lack 

of vitamins and minerals that affects mental and 

physical growth. 
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Globalization and Food Security 
ÅGrowing incomes are putting pressure on commodity 

prices and farm inputs.  

ïGrowing meat consumption 

ïPotashCorp in Canada 

ÅGlobal agricultural markets are volatile 

ïCore CPI does not include food and energy prices 

ïRationale for subsidies in the  U.S. 

ÅFood Production will need to increase by 70% by 

2050. (Sustainability and Security of the Global Food Supply Chain, 

Rabobank Group 2010) 
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Millennium Development Goals 

 



Climate Change 
ÅFarmers have noticed it. 

ÅWeather changes, extreme events (recent floods in 

Pakistan, rising temps. 

ÅColorado runoff has changed 

ÅMore impact in the developing world  

ïSub-Sahara 

ÅNeed research in to increase productivity 

including drought resistant varieties. 

ÅAdaptive Strategies - $7 billion is needed in 

improvements to offset climate changes calorie 

reductions. IFPRI 
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Problems of the Farmers 
  

 Farmers with limited resources require optimal 

decisions so that they can feed their families and 

avoid failure.  A paradox exists ï the corporate 

world has resources for the use of sophisticated 

decision-making technologies under uncertainty 

while subsistence farmers do not. However, the 

results of poor decision making at the farm level can 

have a profound impact on the ability of farmers to 

survive while corporate entities can more easily 

survive incidents of poor judgment.   
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What Are Your Options Or Consequences 

In Cases of Bad Decisions? 

ÅStakes are higher than for large corporations for bad 
decisions. Only choice may be to shut down. 

ÅFarm resources can be limited ï no deep pocket. 

ÅñLayoffsò of resources is limited. 

ÅAsset Specificity - inflexibility to switch resources.  

ÅDecision making is more critical for farms and limited 
resource companies than for large corporations. 



Problems of the Policy Makers 

    Policy makers, as well, have limited 

resources. Unfortunately, most government 

decision makers do not possess expertise in 

sophisticated analytical techniques and view 

farmer problems and their solutions as 

simple and linear when in fact the 

components of these farming systems are 

more simultaneous, interdependent, and 

involve varying levels of risk. These 

decision makers often throw up their hands 

and opt for a costly and inefficient back of 

the envelope approach when these problems 

seemingly become too complex.  
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Bounded 
Rationality   In the 
decision making process, 
people speak of bounded 
rationality according to 
the work of Herbert 
Simon. It states that 
people have the inability 
to process all the 
alternatives of a problem. 
That they can only look 
at a half dozen solutions. 
This is a cop out. 

Overconfidence 

in oneôs abilities. 

 

Is close enough 

good enough? 



Technology Adoption 
Research and Development 

   The agricultural sectors in Latin America & Africa 

have adopted technologies such as the introduction 

of efficient irrigation systems and hybrid seeds. 

However, one significant advancement that has 

not been adequately implemented is the use of 

decision making tools incorporating risk and 

uncertainty. 

 

©Innovastat  All Rights Reserved 21 



22 

What Are These Decision  

Making Technologies? 

ÅEstablished Methods 
ïAccounting 

ïEnterprise Analysis 

ïDeterministic Optimization 

ÅOnes That We Should Adopt 
ïMonte Carlo Simulation 

ïSimulation Optimization 

ïStochastic Optimization 

ïForecasting Under Uncertainty 

ïReal Options 

Deterministic 

Stochastic 

Descriptive 

Analytical 
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Decision Making Technologies 

 ñThough at heart most business 

problems are information problems, 

almost no none is using information 

well. But here on the edge of the 

twenty-first century, the tools and 

connectivity of the digital age now 

give us a way to easily obtain, share, 

and act on information in new and 

remarkable ways.ò 

Business @ The Speed of Thought,  

Bill Gates 

ñéI work on planning under 

uncertainty.  Thatôs the big field 

as far as Iôm concerned; thatôs the 

future. Maybe Iôm the only one 

who says that.  é all the 

problems that are solved under 

deterministic means have that 

fundamental weakness- they donôt 

properly take uncertainty into 

accountò 

George Dantzig ï ñFather of Linear 

Programmingò  

OR/MS TODAY October 1999 

See Appendix 



Analytics and Small Farms 

ÅSound decision analysis is critical for the success of 

small farmers. We are all awash in huge amounts of 

information and the problems and decisions facing 

farmers are complex. Surprisingly, methods such as 

Monte Carlo simulation and optimization under 

uncertainty - employed routinely throughout the 

corporate world - are not being applied to solve small 

farmer problems. Without the benefit of these tools to 

assess and manage risk, small farmers face conditions 

that add significantly to their risk and reduce their 

likelihood of success, sustainability and profitability.  
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What are some of  

the risks in Agriculture? 

ÅProduction Risks 

ÅMarket Risks 

ÅFinancial Risks 

ÅLegal Risks 

ÅHuman Resource Risks 
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Specialists advise farmers 

on items such as what 

crops to cultivate and 

methods to use. 

Nevertheless, these 

suggestions are not based 

or evaluated on local risk 

conditions. As an 

illustration, experts may 

recommend purchasing 

insurance but at what 

price? 
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ÅñPlanting winter wheat around here is more or less a sure thing 
with very little risk?ò 

 

Å The price of corn should be around $4.50 per bu. in September. 

 

ÅñThe water supply looks like it will be above average.ò 

 

ÅñIf it snows and rains some more, then maybe river water will 
be available. It would seem highly unlikely that we would get 
no additional river water but it may be scant.ò 

May 2002 - Boulder and White Rock 

Newsletter sent to shareholder. 

What Do You Mean When You Sayé. 

Qualitative Assessment 
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We Need To: 
ÅChange gut feelings or 

intuition about uncertain 
events into: 
ïProbabilities that these 

things will happen 
expressed as a number 
between 0 and 1. 
ÅThese probabilities can 

be expressed 
numerically. 

ïAnalyses and different 
scenarios can be 
compared with these 
numerical values. 

 

Å Odds = Probability of an Event 

Occurring Divided by the 

Probability of it not occurring. 

Å Odds = P/(1-P) 

Å Example: 

ïProbability of a stock 

achieving at least a 15% return 

is .66 

ïThen the odds are .66/(1-.66) = 

2 or 2 to 1 

ïTo convert back to probability 

from odds  

ï2/(2+1) 



Innovaag 
 InnovaAg will develop farm plans that include decisions that 

minimize risk taking into account weather conditions, 

commodity price fluctuations, input price changes, cultural 

characteristics*, etc. These plans will give the farmer the greatest 

chance of success (maximizing the certainty of achieving a 

particular goal), and provide incomes that are greater and more 

stable from season to season. Minimizing the fluctuations or 

volatility in farm income will help the farmers avoid catastrophic 

failure and allow them to remain on the land and continue 

farming.  

     * Sociological inputs, e.g. being able to cooperate, chances of a 

neighboring farmer being able to help in a timely manner. We use a 

sociological indicator, the consumer confidence index in our 

macroeconomic decision process.  
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"Traditional assumptions about addressing poverty treat the 

environment almost as an afterthought,éthe stark reality of the poor: 

three-fourths of them live in rural areas; their environment is all they can 

depend on. Environmental resources are absolutely essential, rather 

than incidental, if we are to have any hope of meeting our goals of 

poverty reduction."  

 Jonathan Lash, president, World Resources Institute (WRI).  

http://www.wri.org/about/index.cfm


Growth Strategy For the Poor 

Å Based on the use of natural resources. These natural assets can be 
the base of creating better conditions of poor people. 

ïNeed to go from subsistence to participating in regional, national 
and international economies 

ïNeed to sustainably manage the resource base. 

Å Worldôs poor are in rural areas. Derive environmental income from 
the natural resources. 

Å Environmental income: 

ïWild Income (timber, medicinals, nature based tourism, carbon 
storage payments) 

ïAgricultural Income 

ïMineral and Energy Income 

Å Remember the physiocrats? 
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Community Benefits 

 Whole communities are the beneficiaries of the 

output of the InnovaAg process. Greater incomes 

will allow farmers to have more participation in 

the marketplace and thus provide better for their 

families in terms of housing, nutrition, health care, 

and education for their children. The farmers 

themselves, will decide how to best spend the 

extra income that is generated, be it for family 

expenditures or for farm improvements.   
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Policy Makers 

 Beyond assisting individual small farmers, InnovaAg 

will greatly enhance decision-making at the national 

level. The results of the farmer input and the individual 

farm plans will reveal the components of their systems 

and will demonstrate that there are constraints that 

thwart a successful outcome.  When such constraints 

are present, then relevant policy solutions by the 

government need to be explored and implemented. 

These policies can be in terms of research, education, 

improved targeting and delivery of farm subsidies, 

changes in laws, improvements in infrastructure or 

credit, etc. 
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An Illustration of Potential Solutions 

Resulting from the Model Output 

ÅCell Phones 

ïInfo on prices (information transfer makes free 

markets work better) 

ïGetting buyers and sellers together. 

ïTechnology transfer and adoption 

ÅKenya Farmers Helpline 

ïFinancial services 

ÅCash transfers 
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More Illustrations 

ÅTransnational cooperation 

ÅRailways, roads, storage, refrigeration 

ÅWaste reduction through the food chain. 

ÅAccess to markets 

ÅDiversification 
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You donôt know what 

appropriate solution to 

implement unless you have 

figured out what the problem is 



Process 

 InnovaAg is not imposing a top-down solution but 

investigating and analyzing what currently exists at 

the farm or community level in the context of risk. 

Implementation of decision analysis tools first 

involves learning and collecting information from 

small farmers in the field and developing farm plans. 

Training in applied risk analysis appropriate for small 

farmers with little education will be offered. Tailor-

made plans will enable each farmer to decide the 

optimal course of action based on his/her individual 

goals and risk preferences.  
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Process 

 The initial steps required would be to educate 

funding agencies and government officials in the 

field of risk and decision analysis through formal 

training in the classroom and computer lab. They 

need to be shown the usefulness so that there is a 

chance that changes in the established ways of 

decision-making can be elevated to a higher plateau. 

Once they grasp the concept, they will find it 

indispensible in their work.  
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People may not believe in 

an idea or process if they do 

not understand it. 



Benefit/Cost 

ÅThe optimal outcome would be for these risk and 

decision technologies to be accepted by the 

development community and policy makers.  

Although they are willing to promote technologies 

such as better seeds and irrigation systems they 

have, to date, been reluctant to adopt the many 

tools of decision making. With adoption, the 

money earmarked for development projects would 

have a greater impact per dollar spent and a 

benefit/cost analysis can be undertaken to 

determine that effectiveness. 
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Evaluation 

 The optimal outcome for farmers is a substantial 

increase in their productivity, financial success, 

and incomes and a significant decrease in the 

volatility of these incomes from year to year.  The 

farmer results can be measured by receiving 

feedback from the farmers and by evaluating pre-

InnovaAg and post -InnovaAg incomes, 

agricultural production, and farm improvements, 

etc. Also, two similar groups, one with the 

InnovaAg implementation and the other one 

without can be statistically compared. 
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Two Methods 

Å40,000 feet above in the airplaneQ 
ïFew assumptions that are generalized 

ÅOutcome is more sensitive to assumptions 

Å80/20 rule 

ÅOn the land with the farmers 

ïDecentralization of the decision process. 

ïThe system is made up of more parts 

ïLess prone to overall misdirection. 
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Atlantic  

Pacific 

Inflows = f(Snow, rain, humidity, temp) 

Case Study One Continental Divide 


