World Agricultural Land

I am instinctively skeptical of any sort of alarmism regarding resources and environmental issues. Like many of those villagers who repeatedly ran out to chase the threat away when the boy cried “Wolf”, I have been falsely alarmed too many times by environmentalists and there is no wolf in their story.

An example: back in the late 70s/early 80s the Voice of America did some broadcasts in Asia forecasting the imminent collapse of agriculture due to soil degradation (erosion). But since then crop yields have continued to rise and more people than ever are being fed.

Even the official agencies responsible for data on various resources- often despite their data showing otherwise- tend to present information in alarming terms or to focus on situations of degradation and ignore or downplay the overall status of any given resource. Exaggerated alarmism has become the official public position of much of the contemporary environmental movement and its orientation to endless fear-mongering has infected organizations everywhere.
This is not to downplay or dismiss actual situations of degradation. They must be taken seriously and resolved. But it is never helpful to present any resource issue in terms of excessive alarmism (that all is collapsing toward some imminent end). The public deserves a more complete picture of any given resource in order to avoid being stampeded toward costly and unnecessary response policies for situations that have consistently been shown to be far less serious than the alarmists claim. 

Soil Facts

Total agricultural land area on earth is estimated to be about 5.0 billion hectares. This is 37.3% of the total land on earth (13.0 billion hectares). Of this total agricultural area, 1.5 billion hectares (11% of total land) is currently arable land under permanent crops. Note this difference very carefully- 5.0 billion hectares of agricultural land and 1.5 billion hectares (of this 5.0 billion hectares) are currently used as cropland. It will come up repeatedly and is important to keep in mind. Too many people confuse these categories to create alarmist scenarios. And perhaps others understandably make the mistake of confusing agricultural land with cropland as they appear to overlap.
The 1.5 billion hectares currently used as cropland is about one third of the total land suitable for crop production (out of the 5.0 billion hectares of total agricultural land). Jelle Bruinsma (World Agriculture, FAO) says that there remains another 2.7 billion hectares of land with crop production potential. So about 30% of all land or 4.2 billion hectares is suitable for what she terms “rainfed agriculture”. The area currently under permanent pasture in total agricultural land is about 70% of all agricultural land or 3.5 billion hectares. This is where the other 2.7 billion hectares of cropland would probably come from.
Other FAO sources differ from these estimates of cropland and total agricultural land stating, “Potential global cropland (excluding China) has been estimated at 8.25 billion acres of which about 2.1 billion acres may be forested” (The Improving State of the World, Indur Goklany, p.123). This is about 4.0 billion hectares more than the Bruinsma estimates. Whatever the final conclusions may be on this, for the sake of later comparisons in this summary I will use the more conservative 5.0 billion hectares as the currently accepted estimate of total agricultural land.
Soil Degradation facts

Some interesting data on the degradation of agricultural land are available at the ISRIC site in a document entitled “World Map of the Status of Human-Induced Soil Degradation” (http://www.isric.org/isric/webdocs/Docs/ExplanNote.pdf ). This organization claims to be the central data source for information on soils. They claim that a total of 1,964 million hectares (1991 data) suffer from “human-induced degradation”. Water erosion apparently affects 1,094 million hectares (56% of the total area suffering degradation). Wind erosion affects 548 million hectares (38% of the degraded terrain).
Watch in the material that follows how this 38% figure has become fixated in alarmist’s minds and is sometimes pushed to 40% for greater effect (e.g. World Bank).
Four degrees of soil degradation are recognized by the ISRIC. First, a light degree of degradation, that implies somewhat reduced productivity but is manageable in farming systems, accounts for 38% of all degraded soils (749 million hectares). Secondly, a moderate degree of degradation that implies greatly reduced productivity (still suitable for farming) affects 910 million hectares (46%) of all degraded soil. Improvements on these soils are apparently beyond the ability of local farmers in developing countries but can be restored with outside help. Third, strongly degraded soils (not useable for farming) account for 296 million hectares (15% of all degraded soils) and require major assistance to restore. Finally, extremely degraded soils account for only 9 million hectares (5 million in Africa) and are beyond restoration (0.4% of all degraded).  
These degradation categories (their percentages) cannot be applied directly to cropland. In the ISRIC document they apply to all land on earth (13.0 billion hectares). See their Table I on page 28.
Sara Scherr of the International Food Policy Research Institute ventures some more specific information on soil degradation affecting cropland. Table 5 in her book Soil Degradation gives the following figures on degradation. First, she uses the term agricultural land to describe cropland and lists the total at 1,475 million hectares of which some 562 million are apparently degraded (where does she get this figure?), which is 38% of all cropland. For permanent pasture (the 3,212 million other hectares of agricultural land) some 685 million hectares are claimed to be degraded (21%). And for forests and woodlands (4,048 million hectares) some 719 million hectares are degraded (18%). 
Then in the same Table she provides a comprehensive category of “all land used” (8,735 million hectares of agricultural and forest land) of which some 1,966 million hectares are degraded (23%). This is slightly larger than the ISRIC total for degraded land. Of this area, she claims that 1,216 million hectares are “seriously” degraded. This far larger than the serious degradation category of the ISRIC (only 296 million hectares in Category 3- strong). Does she employ her own term “serious” which then allows her to include moderate degradation and thereby create a much larger total?

She notes that she got her information from the Global Assessment of Soil Degradation study (Glasod) which is also the basis of the ISRIC figures (she also used other sources and this may partly explain the contradictions). She also claims that strong and extreme categories total 1,029 million hectares when in the ISRIC tables they total only 305 million hectares (296 million in Category 3 and 9 million in Category 4). Her use of these much larger figures of 1,216 or 1,029 may allow her to then attribute a larger amount to cropland.
Scherr applies categories and estimates of degradation to cropland but is not clear exactly how she arrives at these totals. The Glasod data do not appear to offer any distinctions as to what percentages apply just to cropland.
Later, I will note the studies that show these figures of soil degradation which have been applied to cropland are now considered to have been exaggerated.

Scherr also admits in the early part of her book that, “the early, high estimates of soil degradation have not been substantiated…degradation appears not to threaten aggregate global food supply by 2020”, ( http://www.cgiar.org/ifpri/pubs/catalog.htm#dp. ). She adds, “a fully reliable picture of soil degradation…does not exist as yet…(though she still claims) evidence is sufficient to warrant serious attention”. These qualifying statements weaken her figures on soil degradation in cropland. They especially weaken the claims noted earlier in her book that some 6-7 million hectares (annually) of cropland have been irreversibly lost since the 1940s (360-420 million hectares). Where are these hectares now?
Scherr illustrates a common problem with these degradation data and categories. Too many people, when speaking on the issue of soil degradation, do not make clear exactly what category of degradation they are referring to or what category of land they are applying degradation figures to (i.e. all agricultural land at 5.0 billion hectares or just current cropland at 1.5 billion hectares). They carelessly mix the categories of degradation and state that they apply to cropland when they should apply to all agricultural and forest land. This leads to confusion as to the actual state of world soils. This confusing of categories appears typical of people trying to present an alarming picture of soil degradation. They appear to be trying to maximize the state of degradation by using an aggregate of all the categories- the 38% total- and claiming that it represents only the serious or strong category (category 3 at 3.2% of all human used land- not the 4% figure that Scherr uses). They then further increase the severity of their new much larger serious category by placing it within the smaller area of current cropland instead of within the larger area of agricultural land and forest land where it properly belongs. This permits them to build an alarmist scenario by communicating incorrectly that a major portion of world’s cropland soils are being degraded.
But if we discount the 749 million hectares of light degradation that can be managed locally, that leaves some 910 million hectares of moderate degradation (still useable for farming) and 296 million hectares of strong degradation that can be restored with outside help. These hectares are found in cropland, pasture, and forest/woodlands (the 9.0 billion hectares). Only a very small percent of soils are beyond restoration (the 9 million extremely degraded hectares). Remember, the 296 million hectares of strongly degraded land is spread over cropland, pasture and forest/woodlands (the 9.0 billion hectares of total human used land). Therefore, the actual status of world cropland is less serious than the total degradation figures imply and the degradation represents a smaller percentage (much smaller than alarmist scenarios) when placed correctly within the larger land area as the ISRIC document intended.
And of course, other studies question whether soil degradation is anywhere near as serious as the Glasod and related data imply. They claim the Glasod material is not credible.

Here are some examples of mixed categories and resulting exaggeration of the problem of soil degradation: Note, for instance, this statement on a World Bank site regarding research by the IFPRI. It parrots typical alarmist exaggeration: “Nearly 40% of the world’s agricultural land is seriously degraded according to scientists at the International Food Policy Research Institute (IFPRI)” (http://www.worldbank.org/html/cgiar/press/dres0005.htm ). They add that such degradation has had significant impacts on productivity on 16% of agricultural land. Yet later on this same site the World Bank admits that per capita production of the world’s three main crops (corn, rice, wheat) has increased, with prices dropping in real terms. 

The World Bank people are obviously referring to the 38% figure given by Sara Scherr (38% of all cropland is degraded). But Scherr was referring to an aggregate of all categories of degradation, not just serious degradation. People are wrong to collapse her aggregate figure into only the one category of serious. This is misleading.

According to the World Bank statement, 40% of 5.0 billion hectares of “agricultural land” or 2.0 billion hectares is seriously degraded. But this is grossly distorting because 2.0 billion hectares far exceeds the ISRIC figure of 296 million hectares of “seriously”, or more correctly, “strongly degraded land” (category 3) which is only 3.2% of human-used land (this is where it was intended to apply, not to the 5.0 billion hectares of agricultural land and certainly not to cropland). This 2.0 billion hectare figure is even more than the entire total of degraded land mentioned by the ISRIC (1,964 million hectares). And why round 38% out to 40%? Perhaps, more exaggeration for effect? 
This statement that “40% of the world’s agricultural land is seriously degraded” is the most common incorrect statement made in many sites promoting an alarmist view of soil degradation. While many others apply this figure only to cropland, the World Bank applies it to all agricultural land, compounding the error (40% of 5.0 billion, instead of 40% of 1.5 billion). This gives them their 2.0 billion hectare figure instead of just 600 million hectares (if applied only to cropland) and this smaller figure would still be grossly exaggerated.
Others state that soil erosion affects 65% of all soil on earth. Still others state that soil erosion affects 30-50% of the earth’s land surface (this would be 3.9 to 6.5 billion hectares of land). This is more than all the agricultural land in the more conservative estimates of the FAO. These exaggerations make good media copy for alarmist stories but they distort the actual situation entirely. 
The World Resources Institute also states that 562 million acres of cropland are degraded and an appreciable amount of this is degraded severely enough to impair productive capacity. The Goodplanet site says, “46% of soil is experiencing an important decrease in productivity”. But what category of degradation is this and what total area of soils does it apply to? Their later subcategorizing clears up nothing. And so it goes in the alarmist movement.
Bill Rees (Ecological Footprint originator) appears to use Scherr’s figures and says, “By 1990, 562 million hectares of the roughly 1.5 billion hectares in cropland worldwide (38%) had become eroded or otherwise degraded, some so severely as to be taken out of production. Since then, five to seven million hectares have been lost to production annually. A cumulative 300 million hectares (21%) of cultivated land- enough to feed all of Europe- has been so severely degraded as to destroy its productive functions” (personal email, June 15/09).
His last comment about the 300 million severely degraded hectares (21% of all cultivated land) is misleading. He is obviously referring to category 3 soils that have lost their productive function. He appears to confuse categories of degradation and he then applies the wrong category to cropland. In the ISRIC material, category 3 and 4 apply to the much larger area of agricultural land and forests (all human used lands). So the 300 million hectares are spread out over the 9.0 billion total area (and again, there are questions if the degradation is actually that bad). We don’t know how much applies to cropland alone. But if this figure of 3.2% could be applied to cropland then it would amount to some 48 million hectares, not 300. Once again, we need to be careful which category of degradation we are referring to and what category of land we are referring to when we make these claims of looming catastrophe in the world’s agricultural lands.
As many have pointed out, we don’t really know the status of soil degradation in cropland and the more credible reports state that it has been grossly exaggerated.

So to avoid these common errors it is important to remember that the total amounts of degradation (the 1,964 million hectares) used by the ISRIC can not be applied only to cropland (the 1.5 billion hectares). Those totals don’t even apply to just all agricultural land (the 5.0 billion hectares). In their definitions of the causes of degradation the ISRIC people refer to degraded forests, grazing land, and other areas as though they are applying their degradation figures to all land on earth. Their statements on causative factors of degradation include: deforestation (“removal of natural vegetation- usually forest”), overgrazing (“other effects of livestock, such as trampling”- this is pasture and woodlands), and then improper management of agricultural land. So it is clear that when they define degradation and set out categories and total amounts they are referring to human-induced degradation on what Scherr calls “all land used”. Their definitions refer, more correctly, to all agricultural land (5.0 billion hectares) and forest lands (4.0 billion hectares) for a total of about 9.0 billion hectares. The ISRIC categories and totals apply to this area of land at least.
But more correctly, note also that in the main summary table in their document (Table I), the ISRIC people compare human-induced degradation to other categories that comprise all land on earth (the 13.0 billion hectare total). This central table shows that the soil degradation figures apply to all land, not just agricultural and forest land and especially not just to cropland.
For the sake of comparison let’s apply these degradation categories of the ISRIC to the larger aggregate of agricultural and forest lands which constitute a total of about 9.0 billion hectares (Scherr’s category of “all used land” which also totals almost 9.0 billion hectares) and see if Scherr’s figures are correct. Category one (the 749 million hectares of light degradation) would only be 8.3% of this larger area (she said 9% on page 17 above the Table 5). Category two (the 910 million hectares of moderate degradation) would be 10% of this area, as she noted. Category three (the 296 million hectares of strong degradation) would be 3.2% of this area (in contradiction to her 4% or 360 million hectares). If this percentage of category 3 could be applied also to cropland then it would amount to some 48 million hectares of cropland and not 60 million as per Scherr’s percentage. But again, let me remind you that the ISRIC does not apply these totals to cropland alone. They relate only to the larger area of agricultural, forest, and all lands.
And the final category four (9 million hectares of extreme degradation) would be only 0.1% of the total area of all human used land.

So Bill Rees confuses things by claiming the 300 million hectares of the ISRIC category 3 (actually 296 million hectares) is 21% of all cultivated land (cropland) to make it appear that we have lost one fifth of our cropland. This is very misleading. The 300 million hectares of “strongly degraded” land is not only in cropland but refers to the much larger ISRIC categories. And the only land that we have lost irreversibly (severe or extreme) is the 9 million hectares of extremely degraded soils and again this is out of all agricultural, forest, and other land (not just cropland). Rees overstates the severe amount by about 250 million hectares, but as he uses the qualifying “cumulative” then perhaps he may be adding in the 6-7 million hectares which is supposedly lost annually. But there is something quite wrong with these annual loss figures and the entire alarmist position on soil degradation as Lomberg notes below. And Rees affirms his 300 million are in cropland by stating that it represents 21% of cropland.
To repeat this important point once again- you cannot apply these ISRIC categories and their percentages/hectare totals directly or only to cropland. The ISRIC figures are derived from and apply to the total land area on earth (see their main table of totals) and they certainly apply more correctly to all agricultural and forest lands (the area of 9.0 billion hectares). They are only valid in such comparisons. The ISRIC figures don’t really tell us much about the situation of degradation of croplands, even though alarmists repeatedly apply their numbers to cropland which then gives an exaggerated picture of soil degradation in that area.
Sorting these categories out and what they actually apply to, then offers a much less threatening picture of the state of world soils. The categories that are of concern (category two and three) and which we can restore represent 13.2% of all human-used land (10% for category 2 and 3.2% for category 3). The other 86.8% is not seriously degraded at all or only slightly (this includes category one which is only 8.3% of the 9.0 billion hectares). 
The amount that has lost its productive function and which Rees claims is 21% of cropland is actually only 3.2% of the total area above (again, where does Rees get this 21% from and on what basis does he apply it to cropland?). The ISRIC claims these soils in category 3 can be restored with outside assistance but that limitation may no longer apply as local farmers now have access to fertilizers available to all countries. These fertilizers play an important role in soil restoration (see last paragraph). 
This is an entirely different picture of world soil degradation. But even these smaller figures of the ISRIC/Glasod data are probably exaggerations.
To further weaken the entire picture of soil degradation there are these comments on the Glasod data in a book by R.Tal, T. Sobecki, John Kimble, and Tom Livari entitled “Soil Degradation in the United States”. They state, “The quality of available data on the global extent of soil degradation is extremely uneven. Consequently, two estimates about the same degradation process may differ by an order of magnitude…data obtained by diverse and unstandardized methods can lead to gross errors”. They add that there are few reports containing quantitative and credible data. “The literature (on soil degradation) is replete with gross extrapolations”.

And according to them, the Glasod study also has serious limitations. The information it contains “is based on expert judgment and this is subjective”. The data set, they say, is “qualitative and available only at a continental scale”.
Erodibility Indexes

Various studies offer figures on the loss of soil (e.g. degradation due to erosion) but do not at the same time present comparison figures on soil formation rates. This partial presentation of data results in an alarming picture of loss of soil. But we need the comparison with soil formation rates in any given region in order to understand if any actual “net loss” is occurring (if degradation/loss of soil does indeed exceed soil formation rates). Loss figures alone conjure up good scare stories but may be meaningless as to actual soil status.

To determine soil degradation levels scientists have tried to develop a soil Erodibility Index (EI). Bruce Gardner and Theodore Schultz offer some helpful perspective on this and other aspects of soil degradation in their chapter “Trends in Soil Erosion and Farmland Quality” in The State of Humanity (Ed. Julian Simon).

The EI is calculated as EI=RKLS/T (R times K times LS divided by T). The authors note, “R is a measure of the erosive force of rainfall and duration of precipitation; K is an index of the erodibility of the soil based on its texture and adherence; LS is a topographic index incorporating the length and steepness of slope at the location; T is a soil-loss tolerance measure, indicating the maximum rate at which natural regeneration of soils permits erosion to occur without impairing productivity”. They include another similar index for wind erosion.

They add that each of the components of the erosion indexes is difficult to measure and it is even more difficult to arrive at an aggregate measure of erodibility. These indexes have been used in experimental plots and it is open to question if the results of these experiments can be generalized out to larger real-life situations. This approach has been criticized as being “uninformative about the extent of actual erosion”.
They continue, noting that crops grown and practices used in growing those crops are as important as the characteristics of soil in determining the extent of erosion that occurs. A 1987 survey found a decreasing loss of soil in the US (water erosion decreased, not wind erosion which increased over a five year period that was looked at). The survey also found that rates of erosion vary a lot from state to state. Another study found that major improvements have now reduced the rate of soil loss.

Despite improvements, the 1987 survey estimates there is 7.1 tons of soil lost per acre from both water and wind erosion. Other studies question this amount, stating, “Seventy seven percent of US  cropland erodes at rates below five tons per acre each year- the equilibrium rate at which new soil is formed below the surface, that is, the ‘no net loss’ rate. Only 15 percent of US cropland is moderately erosive and eroding above a 5-ton tolerance” (Ultimate Resource, p.147). And just to give the 1987 survey figures above some perspective the authors also note, “While 7.1 tons lost from an acre of cropland sounds like a lot, it is only about 1/20th of an inch of topsoil. And since natural regeneration of soils averages about 5 tons per acre annually, the net loss of topsoil is considerably less- about 2.2 tons, or 1/65th of an inch of topsoil” (State of Humanity, p.418).

Does this pose a threat to food production capacity? Apparently not. This has not been a serious problem and it does not appear that it will become one. “National average crop yields per acre have continued to increase (this was written in 1995)…holding the quantity of inputs constant, including fertilizers and other chemicals, total factor productivity in US agriculture has continued to increase, and the rate of growth has not slowed in recent years (Dept. of Agriculture data)”. They include a graph showing the rising productivity that continued over the past century and even increased somewhat exponentially toward the end of the century. They conclude that “soil erosion is not threatening our agricultural productivity”. Damage is less severe than in the recent past or the more distant past of the 1930s. They state, “The best approach is to take soil erosion as we take the common cold: a problem that is irritating but not seriously threatening” (p.423).
Robert White in Principles and Practice of Soil Science says that tolerable rates of erosion are between 1-5 tons per acre (2-11 tons per hectare). He notes that soil formation varies from place to place and rates of soil formation are extremely variable, ranging from very rapid (0.1 year per cm in recent mudflow) to 750 years per cm at depth in other areas. Generally, soil forms more rapidly in the tropics on volcanic ash (several centimeters per 100 years) to more slowly on substrates like chalk in a temperate environment (1 cm per 5,000 years).

McKinney and Schoch (Environmental Science) say, “Soil erosion is generally more than offset by soil formation”. Though later on the next page they add the contradictory comment that “we are losing soils more quickly than they are forming”. It is not clear what data their conclusions are based upon. They say that new soil forms at the rate of 3.7 tons per hectare per year. Others (Centeri, Pataki, and Barczi in “Soil erosion, soil loss tolerance and sustainability in Hungary”) say that soil forms in temperate zones at the rate of 1-3 tons per acre per year. Tropical zones would naturally have higher rates of soil formation.
With these widely differing estimations you see how difficult it is to come up with an Erodibility Index that gives some clear overall indication of what is happening with soils. To get a clearer picture you would need to compare agricultural lands in every region of the world with their unique climate zones, substrates (horizons), and rates of soil formation in those zones. We would need to include detail as to unique local profiles of soils, history (rates of soil formation differ over the life of a soil region), and other factors. Degradation rates would then carry more meaning as we could determine the “net soil loss” amounts more exactly.
Just to give some general perspective, the following list offers some sense of soil formation rates for several general regions and categories of soils.

Soil Profile                              Year/cm (average years to form one centimeter of topsoil)

Entisol on volcanic ash                 1.3 yr/cm

Tropical clay to laterite                  2.3yr/cm

Histosol in bog, Wisconsin            15.0 yr/cm

A1 horizon from weathered 

loess in Wisconsin                          38.0 yr/cm

Decalcified loess Wisconsin           80.0 yr/cm

Solum of Ultisol Australia             97.0 yr/cm

Oxisol in Africa                             750.0 yr/cm   

Various studies appear to argue that an average rate of soil formation is about 2-4 or more tons per hectare per year. Degradation rankings must take this into account in order to come up with more accurate net rates of degradation.
Bjorn Lomberg (Skeptical Environmentalist) summarizes a number of studies of soil erosion (FAO, UNEP) to conclude that the world agricultural land situation is not nearly as bad as the alarmists claim. He notes that David Pimental of Cornell University outdoes even Lester Brown (24 billion tons lost annually) and claims that up to 75 billion tons of topsoil are lost to erosion annually. But the first mistake that Pimental makes, says Lomberg, is to ignore the fact that these figures are based on very questionable experiments done on only a few study plots. Many of the exaggerated estimates came from one study plot in Belgium and the author of that study warned against generalizing out from his single test plot. He also notes Scherr’s comment that “the earlier, high estimates of soil degradation have not been substantiated” (p.105). Another more thorough study in China and Indonesia found little support for the high estimates. 
Secondly, says Lomberg, Pimental neglected two primary erosion studies which both showed that the effect of erosion on agricultural production is vastly overstated. There is, apparently, no clear connection between erosion and yield. As the FAO stated, “the impact of erosion on crop yields or production has not been well established…though there have been many attempts to do so”. They add that “much of the disappearing soil is simply deposited further down the slope, valley or plain, and that the yield loss in the eroded area could be compensated by yield gains elsewhere…only very little eroded topsoil moves very far…the last two hundred years of water erosion in Piedmont, US, has moved only 5 percent of the eroded soil all the way into a river…a comprehensive study on China shows no net soil degradation” (p.105). And the soil formation over those two centuries would probably have made up for the 5% that was actually lost. So in fact, there may have been no actual “net loss” but perhaps even some gain. Julian Simon argues this in Ultimate Resource, “the data suggest that the condition of cropland has been improving rather than worsening” (Ultimate Resource, p.147).
Lomberg notes that the annual drop in agricultural productivity has been estimated at 0.3% per year. He says, only 17% of all land is degraded to some extent and only 0.07% is strongly degraded. For agricultural land (the 5.0 billion hectares), he says that some 38% is affected, 20% moderately and 6% strongly. But again, this does not tell us the extent of degradation on currently used cropland. (Caution: Lomberg is using ISRIC figures and applying them to agricultural land but the ISRIC only relates them to all land and they are not entirely credible figures as others noted earlier). 

Further, I would assume that cropland would be kept in better condition than grazing land as it is more crucial to food production. Also, as Simon and others note, the increasing agricultural productivity on cropland argues that this land is not degrading as badly as the ISRIC figures might indicate. After all, it is able to sustain increasing productivity.
Lomborg continues, noting that annual crop productivity increase has outstripped loss through degradation. See the earlier part of his Chapter 9 (“Will we have enough food?”) where he presents interesting research on the historically increasing crop productivity that counters the alarmist claims of decreasing productivity due to supposedly massive soil degradation (too often exaggerated). While soil degradation is obviously occurring in various places, most of this degraded land can be restored (erosion control, fertilizers). Very little land is actually being irreversibly destroyed as claimed. While the extent of degradation on cropland is still uncertain, rising productivity figures show that it cannot be anywhere near as bad as the alarmists claim.

Lomberg notes that alarmists like Lester Brown have repeatedly stated that agricultural production can not keep up with growing population and that prices of crops would start increasing. But Brown bases his analysis on passing spikes in food prices which say little about overall long term trends. Overall food production is not experiencing a dramatic loss of momentum as Brown states (p.94, Skeptical Environmentalist). FAO studies show that global grain decline is not a cause for alarm, says Lomberg. Food production has not lost its momentum. The Green Revolution is not running out of steam. Temporary slowdowns have been attributed to the collapse of the formerly planned economies of the Soviet Union. Historically low food prices have also depressed production. The real question, says Lomberg, is how much are we capable of producing? The FAO has predicted that “grain production will continue to rise as far into the future as can be seen” (p.95). There is also no indication that we are reaching the biological and physiological limits of plant efficiency, says Lomberg. “The outlook for rice is dramatically optimistic- medium term increases of 20 percent are within sight, and researchers expect a long term increase of 50 percent…new cereal strains have featured improved pest resistance and grain quality, while reducing crop duration and water and nutrient requirements” (p.98).
He adds further that a much larger fraction of the world’s people now get sufficient food. The proportion of people starving has dropped from 35% to 18%. “In 1961 inhabitants of developing countries on average received 1,932 calories, whereas in 1998 they received 2,663- an increase of 38%” (p.100).

These statistics contradict the alarmist scenario for soil degradation and related food productive capacity.

He concludes that it is possible to rehabilitate heavily degraded land at modest cost if higher food prices made sense to do so (p.106).

Indur Goklany (The Improving State of the World) notes that although the world population since 1910 has increased 218%, and affluence has increased by 563%, and GDP has increased by 2,000%, “the amount of cropland harvested has stayed more or less constant (actually declining by 4%, p.120). He focuses on the technological changes that have made all the difference in reducing the impacts of agriculture on land. “Technology, far from making matters worse, in fact reduced impacts substantially, and it enabled US agriculture to feed a much larger domestic population, feed it better, and still have a surplus to export or aid” (p.120). Without this surplus, environmental degradation would have been worse as developing countries would have had to expand agricultural lands significantly. He admits, “Although productivity-enhancing agricultural technologies are responsible for numerous environmental problems (e.g. pesticides in rivers) nothing else has saved more habitat and forests than these very same technologies” (p.121).

He continues, noting that the reduction in cropland with respect to population, affluence, and the resulting environmental benefit is a worldwide phenomenon. The global environmental impact of agriculture between 1950 and 2001 (in terms of cropland usage) would have been five times higher without the technological change that occurred since 1950 (Green Revolution). “Technological change has been crucial to conserving habitat and biodiversity globally” (p.123). 
Cropland per capita has dropped from 0.43 hectare in 1700 to 0.25 hectare today. Some alarmists claim this reveals an impending shortage of cropland, says Goklany. “But this decline has not been accompanied by declines in available food supplies per capita. Instead, per capita food supplies for many regions have actually increased- India and China being examples…available food supplies per capita in these two countries…have never been higher in recorded history. Therefore the current decline in cropland per capita is correctly viewed as a victory for both humankind and the rest of nature; humans now meet their needs with less land- the very essence of natural resource conservation” (p.124). By increasing productivity, maintaining more productive technologies, adequate fertilizers, reducing losses to pests and weeds (such crop losses reduce production by 42% worldwide), this has helped developed countries add forest cover in recent decades (72 million acres or 29 million hectares of cropland have been returned to forest from 1990 to 2000, p. 124).
This fact of growing productivity is the biggest challenge to the alarmist picture of soil degradation in cropland.

And remember that we have only barely begun research on GM crops and their potential applications. There is much more to explore here. So far only 114.3 million hectares of land have been planted to GM crops. One half of this (57.7 million hectares) are in the US with 19.1 million hectares planted in Argentina and 15.0 million hectares in Brazil. There is significant potential room for this sector to impact the world agricultural situation. Ongoing research will continue to produce new breakthroughs that will enable higher yields on less land and preserve more natural areas. The only constraint here is the opposition of environmental alarmists.
The fact that net degradation appears to be taking place in various areas makes it very important to engage in proper soil management practices to protect this valuable soil resource. Soil conservation practices/methods pay attention not just to erosion control but also to salinity management, acidity management, promoting beneficial organisms both micro and macro, and soil mineralization (see Soil Conservation at Wikipedia and the numerous sites devoted to this issue). It is important to protect soil against both natural and human-induced degradation. “Soil can be used indefinitely without deterioration if managed for sustainability”.
The overall status of world agricultural soils appears to be nowhere near as dire as the alarmists claim it to be. There are various responses with much potential that we can employ to resolve the degradation problems that do exist- increased productivity on current land (GM innovations, fertilizers), bringing currently unused lands into use, restoring degraded soils, and encouraging better soil management practices (soil conservation).

And contrary to environmental alarmists, fertilizers do not degrade soils. They act to restore soil. Wikipedia says, “There is no evidence that inorganic fertilizers poison the soil. They enhance plant growth, the accumulation of organic matter and biological activity in the soil, and prevent overgrazing and soil erosion”.

Wendell Krossa   wkrossa@shaw.ca
“The most important fact about the world’s agricultural land is that less and less of it is needed as the decades pass…Definitions (of arable land) change as technology develops and the demand for land changes. Hence, any calculation of ‘arable’ land should be seen for what it is- a rough temporary assessment that may be useful for a while but has no permanent validity…The more progressive agriculture becomes, the smaller is its dependency on the natural endowments…(we examined) the possibilities for food production and found that potential supply is immense and expanding because of technology which already exists, making land become progressively less important…land will continue to be an ever-diminishing constraint even with a growing population…How much capacity still exists for enhancing land through irrigation, new seeds, fertilizer, and new farming methods?...the capacity is vast, much much greater than would be required to handle any presently imaginable population growth” (Julian Simon in Ultimate Resource, p.129, 136, 412, 421).
Postscript: This additional note from Godert van Lynden affirms the questionable credibility of soil degradation figures from the so-called best source (Glasod). This was in response to my post below.
Dear Mr. Krossa,

In the GLASOD map no distinction was made for degradation occurring in different land use types. The only indication related to land use may be found in the “Causative factor” – it is obvious that generally speaking deforestation or overgrazing does not occur on cropland or v.v. “agricultural activities” in forest areas (apart from for instance agro-forestry or cattle browsing on crop residues). So your assumption is correct.

With regards to the GLASOD data I always like to emphasise that they reflect the situation of some 20 years ago and that this may have changed drastically in some places – for better or for worse. Unfortunately there is still no appropriate up-to-date replacement for GLASOD at a global level, although ISRIC is currently involved in a global assessment of biomass decline as an indicator for land degradation (GLADA) within the context of the FAO-UNEP/GEF LADA project. The results are however indeed very preliminary (and partly controversial) and have not yet been validated on the ground. 

Kind regards

Godert van Lynden 

Drs. G.W.J. van Lynden
Sustainable Land Management
ISRIC -  World Soil Information
P.O. Box 353
6700 AJ Wageningen, The Netherlands
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From: Wendell Krossa [mailto:wkrossa@shaw.ca] 
Sent: 19 June 2009 15:21
To: Isric, Soil
Subject: soil degradation
Dear ISRIC, on your site you have the document on World Map of the Status of Human-induced Soil Degradation. IN this document you have a graph which states that 1964 million hectares are degraded (four categories). Does this figure refer just to agricultural land or does it include forest areas, grazing lands and other as it appears to do according to your definitions of degradation? If so this means the percentages in the  various categories must relate to all these areas and not just to agricultural land or cropland. Please help me sort this out. Thanks for assistance on this, Wendell Krossa.
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