Dear Shareholder, 

(REPLACE WITH EXECUTIVE SUMMARY SIGNED BY BOB)
Measuring Human Progress
The 6.5 billion humans alive today collectively play a tremendous role on the Earth. Through application of our technology on a large scale and by sheer massive global population, we have become major players in complex global systems. We change the global environment (intentionally or not) to improve our access to energy and resources so that we can provide food, shelter and recreation. These actions, which improve the quality of our lives, form the basis of our economy and provide livelihoods for billions around the globe. Ultimately our actions should lead to improved life satisfaction, as our infrastructure, human and social networks and use of the Earth’s resources improve. But time and time again we see that this is not the case. Why? We continue to experience famines, food and energy shortages, waste and pollution problems, resource scarcity, inadequate housing and social breakdown. Can this be explained in part by the fact that until recently, we’ve had no way to examine and understand our world and our problems in a coherent framework?  Is it possible that that we have been missing out on the full picture of the Earth and our place in the world; and because of this the way we’ve measured our progress to date is based on an incomplete world view? We believe so.

The distribution of wealth from produced assets and human resources will always be subject to debate and negotiation among various interests, governments, and political systems around the world. In this report we would like to focus on those resources that are inherently the common property of all Earth Shareholders, namely those assets produced neither by labor, nor by capital. As a shareholder in Earth, Inc. each person on earth is included in a common inheritance of natural and cultural assets. These assets contribute actual or potential dividends to everyone on earth.  By recognizing all of us as shareholders, we gain a way of thinking and talking about these shared assets that must be managed effectively so that they are available for future generations to enjoy.
The purpose of this report is two-fold: to provide a new, and we believe, improved, way of viewing the world based on modern insights from the social and natural sciences; and to understand the contributions of the various types of capital found on Earth to our overall well-being (as expressed through life satisfaction).
	Capital
	The "factors of production" that interact in our market and non-market economy to contribute to human well-being.


Understanding the Existing Framework

GNP/GDP – Gross National Product/Gross Domestic Product

Currently, the most widely used measure of economic progress is the Gross National Product (GNP) or Gross Domestic Product (GDP). GDP is a measure of marketed economic activity based on domestically located assets, whereas GNP is a measure of marketed economic activity based on domestically owned assets 


1,2 ADDIN EN.CITE .
GDP was developed by economists during a time of global crisis – World War II – as a way to track the nation’s productive capacity.  Today, we face a different crisis – global climate change, depletion of oil reserves, species extinction.  GDP performed well for its intended goal, but as Simon Kuznets, one of its original developers, noted, “The welfare of a nation can scarcely be inferred from a measurement of national income as defined (by the GDP) ....Goals for more growth should specify of what and for what."  Given our present-day global crisis, new indicators are needed to help formulate policy and decision-making.
It would seem that while striving to improve our well-being, we have unintentionally raised elevated ourselves to a position of dominance over natural systems and resources.  This new position raises some serious questions: Do we understand these systems, what we are doing to them, and how they are interconnected? How are we measuring our influence on them and the repercussions of our changes to them? And most importantly, is this dominance one-way, or does the natural world “push back” to change our quality of life?  These are complicated questions that would seem to require complex explanations. Yet we continue to use the Gross Domestic Product (GDP), essentially a single measure of wealth, as a proxy for measuring the complex human-earth system.  Have many of our problems arisen because of this over-simplification of our place and economy on Earth?


Problems with GDP/GNP Measures:

One problem with GDP is that it counts everything as a positive. The GDP lumps all economic activity and income together, and does not separate beneficial, welfare improving activity from undesirable welfare reducing activity. Next, it leaves out many things that do enhance well-being but are outside the market. Third, GDP does not account for the distribution of income among individuals.  We need to develop alternatives to the GDP that portray a more realistic picture of wealth. 
The typical assumptions about the Earth and an endlessly growing human economy are not supported by several decades of multi-disciplinary evidence. Instead, research suggests that as a species, we are pursuing the wrong goals in our existence on this blue globe, leading us to feel and express less satisfaction with our lives, even while our economic measuring sticks show growing levels of national and global progress.

Ecological Economics

A field called ecological economics has grown to bridge the gap between the human economy as traditionally understood, human well-being and social equity, and our growing environmental problems.  Ecological economics seeks to reevaluate, measure and understand the whole global economy. It starts with the understanding that the human economy and ecological systems are much more intertwined than is usually recognized. Because of this, people from around the world with diverse backgrounds have begun research to understand the complexity of our global and human economies, as a way of meeting the challenge of understanding environmental problems and develop practical solutions to these problems. It is a multi-disciplinary approach, drawing on a wide range of disciplines and backgrounds working together. This is because none of the established ‘single’ disciplines provides a sufficiently wide perspective4 of our global economy.

Ecological economics recognizes that the human economy is fully embedded in and dependent on our natural world, and that economic processes can also be seen as a natural processes. This view is very different from the typical descriptions of the relationship between the economy and nature.  This previous view saw nature and the economy  as two different systems – a world where nature provides free resources, sink capacity and other direct benefits, for conversion and use in the economy.4
Ecological economics calls for an awareness that humans depend on functioning ecosystems as the ‘engines’ that provide the basic life support for human societies. Essentially and inescapably, nature is the economy’s (and by extension humanity’s) life-support system. 4

4 Capitals and Ecosystem Services 

Economists define capital as a stock that yields a flow of benefits (including goods and services) into the future.13   Where traditional, or empty-world economists, typically recognize built capital (capital) and human capital (labor), ecological, or full-world economists recognize four basic types of capital needed to support the real, human-welfare-producing economy, namely: built, human, social and natural capital.14  Further, empty-world economists feel that capital types are perfectly substitutable, while ecological economists recognize that the four capital types are complimentary and can only be substituted on a limited basis in generating human well-being.  These four capitals take on different forms, which we will explore from the ecological economic point of view.

Built Capital: 

Built capital includes traditional infrastructure - housing, roads, electric grids, goods & services traded in markets, and all other elements built by humans, that comprise communities. Built capital is commonly measured in two ways: as a stock (sum total of physical assets), or as a flow of assets produced and consumed over a given time period (typically measured as GDP). 14 

Human Capital: 

Human capital includes (but is not limited to) the health, physical ability, intelligence, knowledge, and all the other attributes of individual people that allow each of us to function in a complex society. 14 Human Capital also captures human dimensions that contribute to well-being such as education and happiness.

Natural Capital: 

Natural Capital consists of the goods and services provided by nature that contribute to the well-being of humans and every other species on the planet. Natural capital includes the land, water, atmosphere, and the many natural resources they contain, including ecological systems with living (biotic) and non-living (abiotic) components. Natural capital provides the energy, raw materials, and waste absorption or filtering services that are critical to the modern economy and human life on Earth. 8 

Social Capital: 

Social capital includes networks of people and groups, formal and informal, which add value to civic society and participate in information sharing. Established cultures and institutions form a mosaic of interactions that contribute to social capital. Some examples include family, friends, and neighbors, as well as social institutions at all levels, like churches, social clubs, local, state, and national governments, and non-government and international organizations 15. 
	Ecosystem
	Dynamic complex of plant, animal, and microorganism communities and the nonliving environment interacting as a functional unit.16


4 Capital Accounting

A need exists for modern, rigorous indicators of economic performance, environmental quality, human health and wellbeing. Until recently, ways to track these measurements did not exist. 

Using an approach based on the ecological economic point of view, we believe that these indicators and data can be tracked and analyzed. Our job is to assemble the information and conduct research into new measures of the four capitals and human well-being. In this section, we will present data on the state of the four capitals (at the national level), and we will identify relationships between the Earth’s capital and the new bottom line – quality of life.

Capital Analysis: Built & Human Capital

For this report, we’ve chosen to represent human and built capital together in the forms of the UN Human Development Index (HDI)22 and the World Values Survey 20, 18. Since HDI combines measures of income or wealth with human capital (representing health and to some extent, human rights and equality)18 HDI allows us to include both capital types in a single measure.

HDI predicts life satisfaction better than GDP (Figure 1). Because HDI incorporates human capital into its measurements, we see a stronger relationship between HDI and life satisfaction, which does not occur with GDP only. This tells us that positive human capital, which is often overlooked in many economic assessments carries more weight in a person’s life satisfaction than money alone.

	The lack of relationship between income and quality of life is visible in a graph of life satisfaction versus GDP per capital, which illustrates the diminishing returns to satisfaction of increases in GDP per capita.18
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	GDP Per Capita:
	Part of a country’s GDP each person would have if it was divided equally.


INSERT HDI MAP OF WORLD HERE – COLOR CODED

INSERT GRAPH SHOWING LINEAR RELATIONSHIP BETWEEN HDI & LifeSatisfaction pg.130Vermuti Paper – 1st para

The dominant buzzword in economics today boils down to “more is better”. This implies that more income should create more well being and life satisfaction for an individual or a nation 18.  Yet a growing body of psychological research suggests that this view is badly flawed.  People are likely to base their happiness on their past and planned future levels of happiness  and consumption as well as those of their peers, and their own needs and goals (Diener et al. 1999, Frey and Stutzer 2002, Kahneman et al. 2004, Easterlin 2005). When analyzed using a 4-capital approach, the "more is better" view turns out to be false, and more evidence is provided for the realistic psychology-based view.
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	Consider this study based on the World Values Survey. Whether using subjective or objective measurements, these graphs all show that income has a very strong relationship with human welfare up to about $10,000 per capita GDP – well below that of the average American. 19,20
Beyond this level, more money fails to bring more satisfaction, and lifestyle choices (family friends, job, community, health, education) become much more important.

Survival and Well Being as related to per capita GNP. 20
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GNP/Capita (PPP)

	Subjective well-being by level of economic development. World Values Surveys, GNP/capita purchasing power estimates from World Bank, World Development Report, 1997. R=.70 N=65 p<.0000 20


SUBJECTIVE/OBJECTIVE – Definitions

Below the $10,000 cutoff, GDP growth strongly increases human well-being and quality of life. Above the $10,000 level, the direct contribution of GDP to human welfare quickly declines. A four capital assessment of this phenomenon shows that at least three factors are at work:

1. The contributions of human, social, and natural capital are left out of GDP.

2. Once material needs have been met, other factors become more important.  In the U.S., for example, Eckersley (2000) found that despite greater material wealth, economic change in the U.S. had brought growing pressure on family and personal life, less optimism about the future, and lower perceived quality of life.
3. The possibility of "uneconomic growth," which occurs when the costs of growth exceed the benefits. The accumulation of material possessions invariably leads to pollution, sprawl, and resource depletion. At a certain point these costs outweigh the benefits and further growth is detrimental to welfare (Max-Neef 1995).

So we see that more money alone does not guarantee that life will improve past a certain point. There are limits to the importance of money in life satisfaction and quality of life. Money covers the basics, but anything beyond that requires something more - those things encompassed by the four capital types. 

The fact does remain that people in wealthy countries do report greater life satisfaction and well being than those in poorer countries. This makes sense when we consider that national wealth is also strongly correlated with human rights, equality, fulfillment of basic needs, and individualism 21 . So although income or wealth is not the only factor found to influence life satisfaction, it is usually one of the major factors. For this reason, four capital accounting does not reject the inclusion of GDP as a measure, but instead incorporates it as one of several important pieces of used to build a more accurate understanding of life satisfaction and quality of life.
FOR EACH SECTION SHOW DATA/GRAPHS AND RELATIONSHIP TO QoL/LIFE SATISFACTION

Capital Analysis: Natural

LOTS OF MAPS OF NAT. CAP, BUT NONE THAT MAKE RELATIONSHIP BETWEEN NAT CAP & QoL/LS.  ONLY STATISTICS…NEED USER FRIENDLY WAY TO DRAW CONNECTION.

Ecosystem Goods & Services

Ecosystem functions are “the capacity of natural processes and components to provide goods and services that satisfy human needs, directly or indirectly” 11. Each ecosystem function is the result of the processes of nature running its course. These natural processes, in turn, are the result of complex interactions between living organisms and non living chemical and physical parts of ecosystems (such as water, heat, waves, minerals). 12:
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Table #: Ecosystem Services & Functions 8
Ecosystem goods (such as food) and services (such as waste assimilation) are benefits that human derive directly or indirectly from ecosystem functions and processes. Together, these can be called ecosystem services. 8 The functioning of our economy – indeed, human life – is impossible in the absence of the natural capital that generates ecosystem services.12
Ecosystem services occur at many scales in time and across locations.  For example, climate stability and oceanic fisheries operate at the global scale, while flood and storm protection, soil formation, nutrient cycling, recreation, and aesthetic services take place at local and regional scales 8.  Human uses of the flow of ecosystem services may or may not leave the original capital stock intact 8.  But just like traditional built capital, depleting or running down the stock leaves less available for the future.  Just like living off the principal of a bank account, running down our stock of natural capital will eventually lead to bankruptcy.  If we live off "nature's interest" at a sustainable rate, we can continue to enjoy the benefits of ecosystem services into the indefinite future.
Ecosystems provide many resources, ranging from those needed for human survival, like oxygen, water, food, medicinal resources, to energy and materials used for clothing and shelter.  To understand the importance of ecosystem services to the economy, try to imagine running an economy with no raw materials (ground and surface water, soil, construction materials), no sinks (air, water, or land) to safely dilute waste, no agricultural production, no flood control from rivers and wetlands, no recreational opportunities from open space.  

It is important to highlight the difference between the use of ‘biotic’ resources (i.e. products from living plants and animals) and ‘abiotic’ resources (non-living; mainly minerals). The most important difference to note is their renewability. Generally speaking, biotic resources, like a forest or fishery, are renewable (new resources will grow again), while most abiotic resources, like a mineral deposit are not renewable (although proper product design may make it possible to recycle them back into useful materials) 12.

	For an exhaustive examination of Ecosystem Functions, Goods and Services, and their impacts on human well-being, Earth Inc recommends that Shareholders consult the recent Millennium Ecosystem Assessment Synthesis Report, which is a global compendium of ecosystem services and their contributions to human well-being. The Millennium Assessment is a global effort, conducted between 2001-2005
	



As we’ve seen, ecosystems, their functioning and their services are complex systems. We can better understand how the human and natural economy impacts our lives by considering them in terms of four capital types.

Ecosystem services product (ESP)

In order to measure and compare natural capital at the national level, a proxy measurement of natural capital has been developed, called the Ecosystem Service Product (ESP).  ESP is an important non-market value which is not included in economic measures like GDP 3.  ESP is calculated by estimating the total economic value of all ecosystem services for a given land cover type (e.g., forest, wetland), then multiplying that value (per-acre, per-square mile, or per-square kilometer) by the area of each cover type.  This gives a dollar value, per square kilometer in this analysis, for ecosystem services provided across the landscape.

ESP is a useful measurement - it can be updated using the latest available satellite measurements, it has widespread global coverage, it can show changes over time (given enough data), it can be calculated at a fine resolution, and it is relatively clear and easily understood 3.
The following maps show a new, more comprehensive picture of marketed and non-marketed economic value at the global scale. The 1 km2 resolution used provides a highly detailed look at how these values are distributed across the world 3.
Figure 3 is a detailed map of land-based (non-marine) ecosystem service values. These values are most highly concentrated in tropical areas and wetlands, along with important contributions of ecosystem services from forests and grasslands.
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Figure 3: Global map of non-marketed economic activity (ESP) arising from ecosystem services and derived from land cover at 1 km2 3
The ESP indicator is distinct from other environmental or economic measures, mostly because of the high resolution of the data from which it was derived. Nevertheless, it is a snapshot measurement of both market and non-market values from a single point in time only. Still, the high spatial resolution of this data will help support future research into ecosystem service valuation across time and locations. For example, many ecosystem services provide benefits ranging from the local scale to the global scale.  For example, there is value in carbon sequestration at the global level, while the value of water purification takes place at the local level. 3. ESP provides a measure that works across these scales.
Figure 5 displays ESP at the national scale, and also includes estimates of marine contributions to the ESP value. In this view, the physical size of the country (area) has a major influence on the results. All of the countries with large land mass (US, Canada, Russia, China, Brazil, Australia) also have high ESP values.
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Figure 5: Nationally Aggregated map of ESP (Ecosystem Service Product) 3

Figure 4 displays a subtotal of the combination of GDP + ESP, to give the Subtotal Ecological Economic Product (SEP). It is called subtotal because it considers only the ecosystem services and values that are known to date, and thus is incomplete (as our understanding and value estimates for new services improve regularly). SEP is a closer approximation of the true total value of goods and services produced annually that support the human economy, as it considers both GDP and ESP.
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Fig 4: Subtotal Ecological-Economic Product (SEP = GDP+ESP) at 1 km2 resolution (w/ Boston -DC inset) 3
Figure 6 displays SEP at the national scale. Again, large countries rank highest for SEP; but small countries with high GDPs, (such as Japan and EU countries) also rank highly in this category, as do nations with high concentrations of high value ecosystems like tropical rainforest (such as Brazil and the Democratic Republic of the Congo (Zaire)).
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Fig 6: Nationally Aggregated map of SEP (Subtotal Ecological-Economic Product) 3
Countries with high SEP and low populations (such as Canada, Greenland, Suriname, and Gabon) rank near the top of the list of SEP per capita. Countries with moderate SEP and very high populations (such as China and India) rank near the bottom of SEP per capita calculations. This raises questions about the ‘real’ income of people when both GDP & ESP measurements are rightly considered together 3.

Figure 7 also shows the ‘wealth’ of individuals in a nation, as wealth here is measured as a combination of marketed (GDP/capita) and non-marketed (ESP/capita) contributions. In Figure 7 (and table 2) we see that Canada, Greenland, Surinam, Gabon, and several small island countries like the Bahamas and the Netherlands Antilles rank highest. A second tier includes Scandinavia, Russia, Australia, New Zealand, Bolivia, and Botswana. A third tier includes The US (ranked 53rd out of 227), most of Europe and parts of Africa and South America, while China, India and parts of Africa are ranked lowest 3. 
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Figure 7: Nationally Aggregated map of SEP per Capita 

Obviously SEP/capita leaves out many factors which contribute to real welfare (including distribution of wealth, political freedom, etc.), it does present a very different picture of wealth (and poverty) than the conventional GDP statistics 3
.

Figure 8 displays percent-ESP at the national scale (% of total national land producing ESP?). Russia, Canada, and much of Africa and South America top this list (see also Table 2). The nations with the highest %ESP were: Equatorial Guinea (99%), Guyana (98%), Democratic Republic of Congo (Zaire) (98%), Central African Republic (97%), Mongolia (97%), and numerous small island nations and protectorates. The nations with the lowest %ESP scores were amongst the smallest and most developed: Hong Kong (0%), Belgium (1%), Singapore (1%), and Luxembourg (1%) 3.
[image: image11.jpg][ 10-10% | .
11-20 %
21-30 %
31-40 %
41 -50 %
51 - 60 %
I 61-70 %
R 71 - 80 %
B s1-90 %
B 91-100 %)





Figure 8: Nationally Aggregated map of %ESP (=100 * (ESP/SEP))
Figure 8 also shows which countries have the highest percentage of support of human welfare arising from ecosystem services when compared to marketed goods and services those countries produce. Countries as disparate as Canada, Russia, Nicaragua, and Botswana ranking high, and most of Europe and Japan ranking low. Most northern industrial countries (with the exception of Canada) have focused on built capital and have depleted their internal natural capital 3.  Future research may be able to show what role natural capital plays in contributing to people’s life satisfaction. 18 

[…] It appears that natural capital has a unique relationship with life satisfaction that is not encompassed by any of the other variables.18
The importance of natural capital is also seen in the relationship between natural capital and life satisfaction. This suggests that a natural capital variable should be included more often in analyses of life satisfaction, both at the individual and social level.18  This fact was also highlighted by the Millennium Ecosystem Assessment (MA).  The MA identified the importance of ecosystem services (e.g., for food, fuel, clean water, and raw materials) in contributing to daily survival and quality of life especially among the rural poor in developing nations.  The high percent ESP shown in Figure 8 for sub-Saharan Africa demonstrates the importance of ecosystem services in the lives of people there.  Although these services exist outside traditional markets, they are crucial to survival and quality of life in these nations.

Capital Analysis: Social

There is a general lack of international data
 on social life satisfaction. Because of this we continue to follow the past trend in analyzing personal life satisfaction averages calculated at the national level.18
The best social capital proxy we could identify is based on Freedom House’s press freedom rating for 1995REFERNCE IN ENDNOTE. Freedom House assess the freedom of the press within a nation by focusing on four categories: the law, political factors, economic factors, and degree of actual violations.18

� We use GDP as the standard economic measure in this report, as it is the most convenient known measure of the annual market value of all goods, services, and structures produced in an economy, which also makes it a standard economic measure of progress. 





Gross Domestic Product (GDP) is the most popular indicator of economic performance. But GDP measures only marketed economic activity or gross income (Costanza et al., 2001). �This means that it only counts money and transactions involving money. If money and/or a price are not involved, then GDP does not measure it. GDP was never actually intended as a measure of human and economic welfare, and it functions poorly as a welfare measure. Yet, over and over again, GDP is inappropriately used and portrayed as a national welfare measure � ADDIN EN.CITE <EndNote><Cite><Author>Sutton</Author><Year>2002</Year><RecNum>62</RecNum><record><rec-number>62</rec-number><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Sutton, Paul C.</author><author>Costanza, Robert</author></authors></contributors><titles><title>Global estimates of market and non-market values derived from nighttime satellite imagery, land cover, and ecosystem service valuation</title><secondary-title>Ecological Economics</secondary-title></titles><periodical><full-title>Ecological Economics</full-title></periodical><pages>509-527</pages><volume>41</volume><number>3</number><keywords><keyword>Satellite images</keyword><keyword>Ecosystem service valuation</keyword><keyword>Satellite imagery</keyword></keywords><dates><year>2002</year></dates><urls><related-urls><url>http://www.sciencedirect.com/science/article/B6VDY-45R7NTR-3/2/8d846b29ce76e93c32c045a58ccb55ba </url></related-urls></urls></record></Cite></EndNote>�3�.








�Insert a figure here showing the difference between the ecological and neoclassical views of the world?


�Question – are values really that high for Antarctica and Greenland?  May be a dumb question, but there’s not  a large human population there obviously!


�Unfortunately I see a serious problem here with the methods used.  We’re assuming a single global value for forests, wetlands, etc.  But where they are scarce, value will rise and vice versa (e.g., all else being equal, for at least some ecosystem services a hectare of forest in China would be worth much more than one in Canada.  This is an added complication, but is a major hole in the methods as I see it.  I understand the need to simplify, but this makes some of these figures misleading!


�True - this is a really interesting map.  Looking closer, the U.S. has SEP/capita below that of Namibia.  This may be a tough sell to say that QoL in the U.S. should somehow rank lower than that of much of sub-Saharan Africa.  Just a thought…


�This report is supposed to be about national trends.  At the beginning, it is written that this is 4-capital accounting analysis on a national level. 


�Insert something about Bowling Alone trends .  When people feel connected to a community they are happier, express more life satisfaction etc., but this has been declining in the past 2 decades.





