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                                 Introduction

If we did not have a range livestock industry, we would need to invent one. Consider some actual and potential contributions of this industry:

· It produces food from land that would otherwise produce little or no food.

· It is a key factor in maintaining intact areas of open (unbuilt) space, which are increasingly valued by urban as well as rural citizens, and open space is essential to maintaining important components of biodiversity.

· It provides a biological method of vegetation management that can be used to reduce fire hazard, improve wildlife habitat and help control noxious plant species.

· It represents an important part of the economic base for many rural communities in western US

· It supplies animals for US cattle and sheep feedlots; without this supply, these and other industries such as meat packing and processing would be reduced, with economic implications well beyond the western region. 

· It provides a cadre of people knowledgable about the land of the region and dedicated to preservation of this land in intact form. 

In spite of these obvious merits, the range livestock industry in western US is experiencing problems and challenges which raise questions about its future (Holochek, 2001). These problems can be grouped into two broad categories, i. e. economic and environmental, which are in many ways interrelated. Aspects of each are strongly influenced by increasing human population, a trend expected to continue for at least the next several decades and one not readily amenable to control by those impacted.  

The material which follows is my assessment of some of the factors which have contributed to development of these challenges, and a few suggestions of how range livestock producers and others interested in the industry might respond. Few of the ideas are original, but it is hoped that the synthesis contributes in some way to the goal of maintaining the industry and realizing the benefits it can provide. 

The discussion deals with both public and private lands, with the suggestions of possible solutions focussed on private lands. It is recognized that grazing on public land is an integral part of many operations, as well as a focal point for a number of the issues the industry faces. Also, rational land management plans for any watershed or region must consider all land of the area regardless of ownership. However, there have been recent in-depth treatments of public land issues, e. g. CAST (1996), Vavra (1998). The possibilities for modifications of management are greater on private lands, and at least some of the approaches and practices that improve economic and ecological sustainability on private lands should also be applicable on public lands. 

                            Economic Issues 

The primary economic issue is that, for many years, profit margins from range livestock operations have been variable and, on average, low. This has numerous ramifications, including fewer young people entering or staying in the business, and increased likelihood of ranchland being sold for development. It may also decrease the willingness of producers to adopt new management practices with potential long term ecological or other benefits but which are perceived as increasing short-term risk. 

Several factors contribute to low net returns. The obvious basic reason is that costs have risen more rapidly than returns. Most input costs have increased, and the recent sharp rise in fossil fuel costs will likely exacerbate that trend. Factors holding down prices received include decreased per capita consumption of beef and lamb, competition from other meats, concentration in the packing industry, i. e. fewer market outlets, and international competition. The last two have impacted the sheep industry in particular, but are concerns in the cattle industry as well.

                           Environmental Issues

Included under this general heading would be reduced productivity, due to invasion of grazing lands by noxious weeds, soil erosion, riparian area degradation, and predator issues. An unfavorable image of the range livestock industry among many members of the public, based on their perception of the environmental impacts of grazing, is an important issue. One consequence of the public perception of grazing impacts is increased regulation and decreased availability of grazing on public lands. 

                       Contributing Factors

Reasons for the public image problems and resulting constraints on public land grazing are both real and perceived. There is little doubt that in the late 1800’s and early 1900’s many areas of the west were overgrazed and grazing was poorly managed (CAST, 1996), resulting in substantial rangeland degradation. Since the introduction of regulation of grazing, by the Forest Service in 1897 and the Bureau of Land Management in 1934, range condition has improved on many but not all public lands (Box, 1990; CAST, 1996), although not all agree that rangeland condition is improving (Savory, 1999). In any case, there are still cases of riparian area damage and other kinds of degradation, on both public and private land, indicating non-sustainable grazing practices in some areas. These not only directly jeopardize the future of ranching on such lands, but provide opponents of grazing with examples to support their advocacy of reduction or elimination of grazing. Such opponents have a tendency to equate effects of all grazing with effects of poorly managed grazing (e.g. Fleischner, 1994), and to ignore the many areas where grazing management and range condition have improved. Nevertheless, as long as examples of detrimental effects of livestock grazing can be found, they contribute, directly and indirectly, to the problems of the range livestock industry.

Two factors which ultimately underlie both the economic and environmental challenges facing the range livestock industry are agricultural productivity of rangelands, and human population increase and changing demographics.

The agricultural productivity of grazing lands, i. e. the amount of income per acre from livestock products, is low relative to that from other agricultural land. Rangeland typically is too dry, steep, rocky, etc. for arable crop production. It requires large areas to produce, from livestock alone, the income required for an adequate standard of living for a family in today’s economy. When total human population was low, other demands on the land were limited and land values were therefore low. 

Today, the number of people seeking outdoor recreational opportunities has increased greatly, due to population increase and the desire of urban people for open space experience. Large numbers of such people have the income to enable them to pursue this goal. An increased demand for “a place in the country”, either a first or second home, is also fueled by population increase and affluence. Population growth increases the demand for fresh water supplies, which for the western US come largely from rain falling on range and forest lands. Human activities are contributing to serious loss of biodiversity throughout the country and the world. Rangelands of the US support important parts of the nation’s biodiversity. The value of biodiversiy to the quality of life of present and future generations is becoming better understood and more widely appreciated, and represents a major additional dimension to the demands on rangelands.

These increased demands translate into land values increasing more rapidly than the income-producing potential of livestock operations, as well as to increased constraints on grazing on public (and in some cases private) lands. Although some ranchers have found effective responses to these challenges (for a few examples, see Dagget, 1995), it appears that an economically and ecologically sustainable western range livestock industry is going to require substantial changes in the industry on a much wider scale. 

                              Potential responses 

Responding effectively to the challenges facing the western range livestock industry will require not only better technologies but also new paradigms, i. e. new ways of perceiving the industry, new goals and new ways of approaching those goals. The technologies which will be feasible and appropriate will depend substantially on the paradigms adopted, so the latter will be discussed first. 

New paradigms

A suggested first step is to regard the land, rather than the livestock, as the economic base of the ranching operation. In making this shift in outlook, it is important to leave behind the perception of the land as having low productivity. Low agricultural productivity, in terms of dollars per acre from livestock sales, is in fact usually the case, reflecting an inherently low efficiency of capture of solar energy by plants and of conversion to useful product by herbivores (Briske and Heitschmidt, 1991). However, in terms of yield of high quality fresh water, for example, such lands are critical. For the goals of providing open space and maintaining biodiversity, continued grazing, properly managed, may often be the best if not the only way to achieve these on large areas of western rangelands. Thus the productivity potential of the land depends on the product in question, and the sum of the several products in demand in the 21st Century can make the total value of goods and services much higher than can be provided by livestock alone. The challenge is to convert this greater productivity of the land into income for the landowner. 

A second change needed for ranches to develop alternative sources of income is for the rancher, ranch family and employees to become resource conservation agents, wildlife managers and people managers in addition to being livestock managers. Some ranchers have already made this transition, and it is suggested that more will need to add one or more of these dimensions to maintain the ranching industry.

A third shift in outlook and approach needed is for the ranching industry to form coalitions with other groups and individuals interested in rangelands, with environmental/conservation groups probably the most important constituency. It may be the most difficult of the changes in attitude and mode of operation needed, but is probably the most critical to the future of ranching. It will require a departure from the “we – they” feeling that has characterized much of past interactions between these groups. Clearly, it will take a change in attitude and approach on the part of both “sides”, but there are a number of encouraging signs that that this can happen and is happening. 

The case histories reported by Dagget (1995) and Macon (2000) provide diverse examples of ranch operations that have developed new practices and new relationships with others interested in rangelands. These appear to be contributing to improvement of both ecological and economic sustainability of the operations as well as the perceptions of other members of the communities. 

One of the most encouraging examples of changing attitudes comes from the July/August 2000 publication of the Nature Conservancy. The feature article "The Wild Wild West -–The Drive to Save What is Left” contains the following statements: 

“To think that good can be done to the vegetation of this region by depriving it of any herbivores is biologically ignorant”. 

“The single most important factor in maintaining landscape health is its intactness. In the West, where ranchers control more land than any other group of landowners, intact landscapes are best represented in ranchlands. And unless we save them (ranchlands) now, they’ll be gone forever”. 

 “Rather than proposing ways to get ranchers off the land, we should be helping them explore sustainable activities that keep them viable. The Conservancy is trying to do that”. 

The autumn 2000 report of the California Nature Conservancy describes several examples of rangeland conservation efforts involving active collaboration between the Conservancy and ranchers in different parts of the state to help ensure continued successful ranching operations. A guest editorial in a recent Newsletter of the Ecological Society of America by the Director of Stewardship for the Nature Conservancy of Wyoming (Budd, 2000 ) presents some very constructive ideas related to grazing management goals for ecological sustainability.

These examples represent a significant change in outlook compared to the recent past, i. e. they indicate adoption of new paradigms by an important conservation organization. Thus this may be a very propitious time for forming new coalitions with the objective of ecological and economic sustainability of ranching in the region. 

The goals of most ranchers, as I understand them, include making an adequate living from a desired lifestyle, and passing their land to the next generation in as good or better condition than they found it. The goals of conservation organizations include maintaining open space, preserving biodiversity generally and in some cases specific plant and animal species or communities, and protecting the quality of water in streams and lakes. 

These two sets of goals are not identical, but at the core of each is the desire to sustain the health of rangelands, which should provide a strong basis for finding common ground.  As indicated, some conservation organizations now recognize that grazing systems can be sustainable and that they represent an important means of preserving open space. Such organizations are willing to support programs, e. g. for conservation easements, that could contribute to economic sustainability of ranching. As more ranchers come to understand the need for maintaining wildlife habitat, healthy riparian areas, etc., and particularly as more of such services can be used to generate income, the means for finding common interests should increase. 

Need for sustainable grazing practices.

Implementing grazing management practices which contribute to sustainability of the rangeland ecosystem will contribute not only to the economic future of the range livestock industry, but also to the ability to develop effective coalitions with non-ranching groups. 

Knowing what practices will contribute most effectively to sustainability is often not easy. Research in range and grazing management is more difficult than in many areas, for several reasons. Results are often site-specific. Replication of treatments is difficult because of variation in topography, soil and vegetation. Seasonal, annual and longer-term variation in amount and pattern of precipitation represents a particular difficulty. Another major problem is that effects of alternative practices may require several years to become clearly evident, and it is becoming increasingly difficult to obtain funding for long-term research projects. 

A number of different grazing systems have been devised (Heitschmidt and Taylor, 1991). Heady (1999), discussing major systems, notes that there have been conspicuous successes and failures with each, and emphasizes the importance of management with the statement that “good managers can make any grazing system successful”.

One reason for the difficulty in deciding what is good grazing management is that there is considerable disagreement among persons interested in rangelands. This reflects in part different goals of different interest groups, but is no doubt also in part a reflection of the lack of adequate knowledge about many practices, stemming from the difficulties mentioned above as well as the fact that many important questions have not yet been adequately studied. Use of information from the “gray” literature, i. e. from non-refereed publications (Larson et al., 1997) creates problems. This has been particularly evident in policy development related to endangered species (Vavra, 1998).  

One approach to rangeland use that has received less attention in the US, from researchers or ranchers, than in places like New Zealand, is multiple livestock species grazing. Maintaining cattle and sheep, or cattle, sheep and goats, obviously requires additional skills, facilities, marketing experience and effort, etc. than raising only one species. This undoubtedly mitigates against multiple species use. However, the benefits from the different grazing habits and forage species selection by the different animals contribute not only to increased total production from the land but also to healthier rangeland (Walker, 1994). The smaller species tend to have less impact on riparian areas, and the different plant species selection results in less grazing pressure on any one species. As rangeland sustainability becomes increasingly important, this is an approach that appears to merit much more attention. 

Unfortunately, sheep and goats are more susceptible than cattle to predators, and this  limits the use of these two species in some areas. A complicating factor is the fact that predators represent a particularly thorny issue in relations between ranchers and environmental and wildlife interests. The expansion of wolf and grizzly populations impacts cattle as well as sheep and goat production. Thus research and innovative approaches to developing effective and acceptable methods of resolving predator/livestock issues is important for all livestock production, and particularly critical if the benefits of multiple species grazing are to be more widely realized. 

In spite of the difficulties of research in range and grazing management and the lack of agreement in some areas, research has produced much useful information about practices that can contribute to more productive and sustainable rangelands. The reviews by Heitschmidt and Stuth (1991), Vavra et al. (1994), Vavra (1996, 1998) and Heady (1999) are valuable sources of  information. 

In developing suitable grazing strategies, it is important to recognize that in some cases, for example certain riparian areas, grazing may not be ecologically acceptable. As Vavra (1998) states: “We should demand scientific scrutiny of such cases but be prepared to compromise”. 

Potential additional sources of income from rangelands.

As indicated earlier, an obvious approach to increasing income from rangelands is to generate income from the increasing number of goods and services, other than livestock products, desired by the general public from these lands. Some possibilities are listed below. Most if not all of these have been implemented by at least some ranches . Only one or a few of the different options may be applicable on any one ranch, but in principle many ranches may be able to increase income from such sources. Income might be generated from:

· Hunting rights – big game, small game, waterfowl

· Fishing rights – streams, lakes, ponds, reservoirs

· Conservation easements 

· Resource conservation agreements

· Utility easements

· Vegetation management services

· Solar or wind energy

· Hiking, cross-country skiing, biking, etc. trails

· Picnic sites, campgrounds

· Bird watching

· Home/cabin sites (sale, with restrictions; long-term lease)

Where one or more of these approaches generates sufficient income, the livestock segment of the operation could be modified to serve the purposes of the alternative source(s) of income. In such cases, livestock sales might become a secondary objective, with the primary function of the animals becoming, for example, vegetation management to maximize income from hunting, fishing or bird watching. 

The various options may be implemented on quite different scales, in terms of area of land, for example from a portion of an individual ranch, to areas larger than any one property. In the latter case, implementation may only be feasible if several ranchers cooperate, for example, to establish a profitable hunting preserve or trail system. Collaborative arrangements between private landowners and agencies such as the Forest Service, to further the goals of both parties, could be helpful and should be possible in some situations. 

Sale of hunting rights is a long-standing practice of some ranchers, with good examples of the hunters organizing to provide “game warden” services for the property as well as providing income. Many wildlife people consider that grazing is detrimental to wildlife habitat, which it can be, and this is just one area where modified grazing practices can be important to the future of ranching. What is not recognized by some is the potential role of livestock grazing in maintaining favorable habitat for wildlife species. Severson and Urness (1994) review information on ways in which the tool of livestock grazing may be used to improve such habitat. The Sieben Ranch case history (Dagget, 1995) describes the use of cattle grazing to improve elk habitat. Hunting and grazing, each properly managed, can be compatible and, potentially, sustainable and mutually beneficial uses of rangeland. 

 I know of two cases in California, one involving a group of urban hunters and one an individual, who purchased ranches on which they had hunted geese for some years. Based on the assumption that grazing is detrimental to the wildlife species of interest, one of the first acts of the new owners in each case was to terminate cattle grazing on the properties. As it happens, geese like to graze short grass (as golf course managers will attest) and also like to be able to see approaching predators. The result was no geese the next year, to the dismay of the hunters. (In both cases, the geese returned following resumption of grazing). Grazing animals can be detrimental to waterfowl nesting, which means that timing of grazing is important to a mutually beneficial outcome. 

Fishing can also be a source of income for ranches. As an indication of public interest in preserving ranching, the 9/7/2000 issue of the Christian Science Monitor, a well-known national newspaper, had a front-page article with the headline “How Fly Fishing Can Save the West’s Ranchers”. Obviously, it can only benefit those that have a good fly fishing stream on their property, but the article, which discussed other alternative sources of income, clearly recognized the importance of maintaining economically viable ranches. 

Conservation easements represent a potentially important means of providing income and maintaining the land as open space in perpetuity.  Potential funding sources include government agencies such as Departments of Conservation and Fish and Game, private conservation organizations, and foundations. Colorado has a well-established Rangeland Trust, and Wyoming has recently set up such an organization. The California Rangeland Trust, established in 1999 with major input from the California Cattlemen’s Association, is actively recruiting funds and working with ranchers to develop conservation easements. They already have a few such easements completed, and many inquiries from ranchers (Macon, personal communication). The typical financial arrangement is a lump sum payment, but some ranchers have suggested that converting the funds to an income stream would be preferable, to avoid the risks of bad investments or intra-family disputes about use of the funds. It should be possible for agencies involved in funding conservation easements to provide the alternative of an income stream where this is preferred. 

Resource Conservation Agreements (http://privatelands.org)  are arrangements in which a landowner and an agency (government, conservation group, etc.) enter into an agreement whereby the landowner is paid for a specified conservation service. The latter may involve maintaining a particular type of plant community, providing specified wildlife habitat, etc. The agreement typically involves a set of practices specified by the agency for the landowner to follow to achieve the desired goal. Medvitz (personal communication) has suggested that focussing on product rather than process might be more effective, i. e. for the agreement to specify a desired outcome 

such as numbers of a wildlife species, quality of water from a stream leaving the property, with the landowner deciding how this result is achieved. Either way, the approach provides a mechanism for converting publicly desired services or products from private land into income for the owner. Such agreements have a potential advantage over conservation easements in that contracts can be entered into for specified periods of time such as 3, 5 or 10 years, allowing greater long-term flexibility in land use and land valuation. 

Cattle, sheep and goats can provide a very useful service in vegetation management, for example in forest tree plantations to reduce competition between grasses and forbs and newly planted trees. Timing of grazing and species of grazer need to be tailored to the specific situation for optimum results, but it is possible to generate significant income from this source. A cattle rancher in California recently established a herd of several hundred goats and is generating substantial income from the county, and much favorable response from local citizens, by providing vegetation control in areas where burning or spraying are not permitted. Huntsinger at al. (1997) discuss the role of grazing in fire hazard reduction in California oak/grasslands, and point out that changing land ownership patterns may impinge on prospects for maintaining this service.

A recent issue of the ASI Sheep Industry News reports the success of some Texas ranchers in obtaining income from wind generation of electricity on their lands. Some California ranchers have also tapped into this source. 

There are no doubt other potential sources of income from rangelands, besides the ones suggested here. It is recognized that tapping into some of the sources of income carries risks, and that new marketing skills will be needed for success in some areas (Holochek, 2001).The challenge to the ranching industry is to generate new sources of income from goods and services desired by the public while maintaining sustainable grazing practices and a desired lifestyle.

Increasing  net income from the livestock operation 

While development of alternative sources of income from the land may be essential to economic sustainability of many ranches, increasing returns from and/or reducing costs of the livestock operation will also be important. 

Globally, demand for foods of animal origin is increasing rapidly, and is forecast to increase to more than 50% above present levels by the year 2020 (Delgado et al., 1999). The majority of the projected increase is in developing countries, led by China and India. US demand is projected just to keep pace with population increase. 

The increased global demand along with liberalization of global trade policies indicate good prospects for increased exports of meat and other animal products. Countering this to an unknown extent is the potential for lower costs of production in other countries. Sainz (personal communication) estimates that, based on longer growing season and lower costs of land and labor, Brazil can produce beef for approximately one-third of current US costs of production. 

While competition from lower cost production in other countries will be a constraint, I suggest a more optimistic prospect for the US beef industry than the previous statement would indicate, for at least three reasons. One is the US advantage, in resources and experience, in producing “high-end” beef, i. e. well marbled, tender beef from feedlot cattle. While such beef does not and should not represent the largest segment of global demand, the demand for it, in both domestic and export markets, will continue and may grow. 

Secondly, human population increase is pushing up demand for food in general, and while there is widespread complacency that production will continue to increase to meet this demand, world food production resources are finite. There is reason to believe that global food shortages may occur in the not too distant future. This suggests that food will be needed from wherever it can be produced. 

The third factor is increasing demand, in the US and other affluent countries, for specially produced foods, such as organic foods, and foods certified as being produced to meet special consumer goals. More people are seeking foods that they are assured conform to their value systems, and are willing to pay a premium, in some cases substantial, for such foods. A few producer groups are moving to meet this demand (Oregon Trail Beef; Conservation Beef), but there appears to be an opportunity for an expanded market for beef, lamb and goat meat produced, for example, with less or no grain and that meets other specifications such as environmental and animal welfare standards.

Developing efficient marketing systems for such products can be challenging. For example, the small slaughtering facilities that will probably be associated at least initially with such products may not be able to market by-products as effectively as larger plants. The premium received for the primary products will need to reflect this. It is interesting to note that the production and sale of goat meat is expanding in parts of the US in the absence of the packer/distributor infrastructure that exists for beef and lamb. 

Whether production will increase as much as indicated by the projected increases in global demand for foods from animals depends on continued economic growth in developing countries, and on income distribution which enables people to purchase the foods they desire. If this occurs, producing enough animal food products to meet demand is likely to require all of the global production resources suitable for livestock production. The relative importance of non-arable land (and therefore of ruminant animals) may increase, and western US rangelands represent one of the important areas of such land. 

Numerous technological innovations over the past few decades have contributed to increased production per animal and per acre from range livestock operations. These include strategic supplemental feeding, improved genetic potential for growth rate and milk production, more and better vaccines, increased prolificacy potential in sheep, and many others. Many of these have increased costs as well as returns. The net effect of any innovation is likely to be influenced by how it is adopted and the particular characteristics of each operation. It may be necessary in the present economic situation to pay more attention to impacts on costs and net returns and less on change in gross output than in the past. For example, increasing genetic potential for weaning weights and post weaning growth rates has increased gross production per cow or per ewe substantially, but less attention has been paid to its impact on breeding female maintenance cost and longevity. A cattle breeder I know who has made excellent progress in growth and milk traits tells me he has significantly fewer older cows in the herd than 20 years ago. Since cost of raising a replacement female and getting her into full production is one of the major overhead costs of range livestock production, increasing productive life offers a potentially important means of lowering costs of production. Breeding for fitness traits is not easy, nor is assessing accurately their contribution to net income. Nevertheless, I suggest these are areas needing additional attention from researchers and breeders. 

Heitschmidt et al. (1996) have documented the high external energy costs of maintaining the cow herd in the northern range states, especially with winter  calving. This cost will increase with increased fuel prices. Spring or early summer calving results in lower weaning weights but lower cow maintenance costs than winter calving (May et al., 1999). Later calving also has the potential to increase calf crop %, both from better weather during calving and better cow condition at breeding. Such a practice could be integrated into a program that involved less grain use at all stages, and more acceptable animal welfare practices, and thus could contribute to development of the kind of niche market mentioned earlier.

While cost considerations may argue for use of less technology in some operations, it is recognized that there are factors that push producers to use more technology. For example, identification systems permitting traceability of every animal from birth to retail product level may become mandatory. Providing desired product uniformity, for example a consistent level of marbling and tenderness, is an important goal for the retail meat industry. This would be facilitated by use of sexed semen, but adoption of that technology would certainly increase costs of inputs and complexity of management. For technologies that are not mandatory, critical evaluation of the tradeoffs between increased income and increased costs is obviously important. 

         Role of Universities and Research Agencies 

Examples of areas in range and animal science where additional research is needed have been noted above, and many more could be listed. Vavra (1996, 1998) discusses high priority research areas. Information contributing to ecological as well as economic sustainability is critical. In addition to original research, there is a need for syntheses and interpretation of research results as these apply at the production system level (Heitschmidt et al., 1996) and a need to make the information more readily accessible to users. 

There are also important needs in the education area. One of the factors affecting policies on public lands grazing is that the agencies involved have few people with an understanding of the livestock industry or relevant knowledge of the impacts of livestock grazing. Vavra (1998) points out that “Neither the US Forest Service or Bureau of Land Management has hired an animal scientist to evaluate grazing management from the perspective of viability of livestock production”. Some western institutions that traditionally had strong undergraduate and graduate programs in range science have decreased or eliminated these programs. However, unless there are people available who have training in the role of livestock in rangeland use and the grazing management practices required for sustainability, and these are hired by the agencies, the latter are likely to continue to promulgate programs that are less than optimum from the perspective of any of the interest groups. Changes are needed in educational institutions as well as federal land agencies. Getting such changes may require pressure from the kinds of coalitions of ranchers and other constituencies mentioned earlier.

The role of Extension continues to be very important (Glimp et al., 1998). Many Extension personnel have shifted their emphasis from production to environmental issues, and to helping bridge the gap between agricultural and environmental interests. Some are doing an outstanding job in these areas, and their knowledge and ability to provide objective information enable them to perform very valuable public service. However, as Glimp et al. (1998) point out, we have to recognize that “Extension is not always viewed as a neutral third party”.  Also, the number of people in Extension is decreasing in many states. 

The institutions involved in research, education and extension have an important role to play in the continued viability of the western range livestock industry. However, adopting new paradigms is important for these institutions as well as for the livestock industry, public land use agencies and  environmental groups. An increased commitment to the needs of broader segments of society and to developing and extending information related to resource sustainability is essential. At the same time, these institutions need to continue and to reinforce their traditional roles of providing the public with reliable, science-based information and to educating people with the knowledge and analytical skills needed to solve problems. The problems facing western rangelands will not be solved without a commitment from and collaboration among all groups and institutions with an interest in these lands and the human activities they support.  
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