Overlimiting is bad 

a) Prevents holistic and interdisciplinary education
Miller, Professor of Philosophy, 98
George D, Negotiating toward truth: the extinction of teachers and students, Google Book
Compartmentalization prevents students from seeing the whole. When students are given only a focalized view of reality, then they become more alienated. I would like to expand on this alienation. The alienation arises, on the one hand, from drawing solutions from this compartmentalized solutions that do not work. Education fails to develop holistic perspectives on issues. Secondly, compartmentalized education retards solidarity. We only see our neck of the woods. We don't see how our neck of the woods interacts with other necks of the woods and how the necks of the woods are similar. Compartmentalized learning narrows perspectives.

b) Critical thinking
Miller, Professor of Philosophy, 98
George D, Negotiating toward truth: the extinction of teachers and students, Google Book
The fact that the oppressed cannot perceive themes does not mean that themes are absent. It only means that the themes are deeply suppressed by the oppressors. The banking concept of education allows for only a fragmented perspective on reality. Critical thinking grasps interconnections and the whole. We know by understanding the relationship between the whole and the parts. This understanding illuminates limit-situations.
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Installation Energy: The Challenge  DoD consumes over three-quarters of the energy used by the federal government; it is the largest local consumer of power in many areas of the country. Although installation energy represents only 26 percent of DoD’s energy costs, it accounts for nearly 40 percent of DoD’s greenhouse gases today; in the future, as drawdowns in the field take place, the relative importance of facilities energy in DoD’s overall costs and greenhouse gas footprint is expected to grow. Currently, installation energy accounts for half of the Army’s greenhouse gas emissions; in the future, it could rise to as much as 80 percent. What drives this energy usage is the sheer size of DoD’s built infrastructure: the department has more than 300,000 buildings and 2 billion square feet of building space—an order of magnitude more than the General Services Administration. The only organization with a built infrastructure of comparable size is Wal-Mart, which has 4,200 buildings and about 700 million square feet of space in the United States. But whereas Walmart’s buildings are all big-box stores, DoD’s inventory is highly diverse in terms of building type, size, and age. In fact, DoD’s building stock is fairly representative of the larger U.S. commercial building stock. Driven by economic and security concerns—and regulatory and statutory targets that reflect these concerns—DoD needs to significantly change how it uses and manages facilities energy. Toward this end, the department has set three interrelated goals: 1) Reduce energy usage and intensity. 2) Increase renewable and on-site energy generation (distributed generation). 3) Improve energy security. The Department is pursuing an aggressive plan to achieve these goals, using third-party financing as well as its own budget. However, existing technology and standard commercial practices will allow DoD to improve its energy performance by only a relatively modest amount, and the price will be steep: the Department’s own estimate is that DoD will need to invest $1 billion to $1.5 billion a year to meet its 2020 statutory goal of a 37.5 percent reduction in energy intensity (2003 baseline). By contrast, emerging technologies offer the opportunity to cost-effectively reduce DoD’s facility energy demand by a dramatic amount (50 percent in existing buildings and 70 percent in new construction), and provide distributed generation and control technologies to improve energy security. Absent government involvement, however, these new and emerging technologies will not be widely deployed in time for DoD to meet its energy goals and obligations. The key reason that DoD cannot passively rely on the private sector to provide a suite of new, cost-effective energy technologies is the difficulty of the transition from research and development to full deployment. Many have noted this challenge; it is often described as the “Valley of Death,” a term widely used in the early and mid-1990s to describe the obstacles to commercialization and deployment of environmental technologies. DoD’s environmental technology demonstration program, the Environmental Security Technology Certification Program (ESTCP), was created to overcome that hurdle. Why can’t DoD rely on the Department of Energy (DOE) to solve the commercialization and deployment problem? DOE has a mixed record in this area. Reasons for past failures at DOE are: 1) the lack of a market within DOE for the technologies; 2) overly optimistic engineering estimates; 3) lack of attention to potential economic or market failures; 4) a disconnect between business practices at DOE and commercial practices, which leads to demonstration results that are not credible in the private sector; and 5) programs completely driven by a technology “push,” rather than a mix of technology push and market-driven pull.81 Many of these issues can be viewed as arising from the first: the lack of a market within DOE. Since DOE is neither the ultimate supplier nor buyer of these technologies at the deployment scale, it is not surprising that there are challenges in creating a system that can bring technologies across the Valley of Death. DoD’s market size allows it to play a critical role in overcoming this challenge 


for the energy technologies the department’s installations require, as it has for environmental technologies. In addressing the barriers energy technologies face, and understanding the role DoD installations can play, it is important to understand the type and character of technologies that DoD installations need. Energy technologies span a wide spectrum in costs, complexities, size, and market forces. Installation energy technologies are just a subset of the field, but one that is critical in meeting the nation’s and DoD’s energy challenges. DOE, in its recent strategic plans and quadrennial technology review, has laid out the following taxonomy (figure 3.5): It is useful to divide these energy technologies into two rough classes based on the nature of the market and the characteristics of deployment decisions. There are technologies whose capital costs at full scale are very high, for which a modest number of players will play a key role in implementation decisions. Examples include utility-scale energy generation, large-scale carbon sequestration, commercial production of alternative fuels, next- generation utility-grid-level technologies, and manufacturing of new transportation platforms. Some of these technologies produce products (e.g., fuel and power from the local utility) that DoD installations buy as commodities, but DoD does not expect to buy the underlying technology. A second but no less important class of energy technologies are those that will be widely distributed upon implementation, and the decisions to deploy them at scale will be made by thousands, if not millions, of decision makers. These include: 1) Technologies to support improved energy efficiency  and conservation in buildings; 2) Local renewable or distributed energy generation; and 3) Local energy control and management technologies. Decisions on implementing these technologies will be made in a distributed sense and involve tens of thousands of individual decision makers if they are ever to reach large-scale deployment. These are the energy technologies that DoD installations will be buying, either directly through appropriated funds or in partnership with third-party financing through mechanisms such as Energy Saving Performance Contracts (ESPCs) or Power Purchase Agreements (PPAs). In the DOE taxonomy shown above, these distributed installation energy technologies cover the demand space on building and industrial efficiency, portions of the supply space for clean electricity when restricted to distributed generation scale, and a critical portion in the middle where microgrids and their relationship to energy storage and electric vehicles reside. There is an extensive literature on the impediments to commercialization of these emerging energy technologies for the building infrastructure market.82 A key impediment (and one found not just in the building market) is that energy is a cost of doing business, and thus rarely the prime mission of the enterprise or a priority for decision makers. In contrast to sectors such as information technology and biotechnology, where advanced technologies often provide the end customer with a new capability or the ability to create a new business, improvements in energy technology typically just lower the cost of an already relatively low-cost commodity (electricity). As a result, the market for new technology is highly price sensitive, and life-cycle costs are sensitive to the operational efficiency of the technology, to issues of maintenance, and to the estimated lifetime of the component. Thus, a first user of a new energy technology bears significantly more risk while getting the same return as subsequent users. A second impediment is the slow pace of technological change in the U.S. building sector: it takes years, if not decades, for new products to achieve widespread use. One reason for this is that many firms in the industry are small; they lack the manpower to do research on new products, and they have limited ability to absorb the financial risks that innovation entails. A third impediment to the widespread deployment of new technologies arises from the fragmented or distributed nature of the market; decisions are usually made at the individual building level, based on the perceived return on investment for a specific project. The structural nature of decision making and ownership can be a significant obstacle to technological innovation in the commercial market: n The entity that bears the up-front capital costs is often not the same as the one that reaps the operation and management savings (this is known as the “split incentives” or “principal agent” problem). n Key decision makers (e.g., architecture and engineering firms) face the liabilities associated with operational failure but do not share in the potential savings, creating an incentive to prefer reliability over innovation. n Financing mechanisms for both energy efficiency (by energy service companies using an ESPC) and distributed and renewable energy generation (through PPA and the associated financing entities) require high confidence in the long-term (decade-plus) performance of the technology, and thus investors are unwilling to put capital at risk on new technologies. Other significant barriers to innovation include a lack of information, which results in high transactional costs, and an inability to properly project future savings. As the National Academy of Sciences has pointed out, the lack of “evidence- based” data inhibits making an appropriate business case for deployment.83 The return on the capital investment is often in terms of avoided future costs. Given the limited visibility of those costs when design decisions are being made, it is often hard to properly account for them or see the return. This is further exacerbated by real and perceived discount rates that can lead to suboptimal investment decisions. Finally, the lack of significant operational testing until products are deployed severely limits the rapid and complete development of new energy technologies. The impact of real-world conditions such as building operations, variable loads, human interactions, and so forth makes it very difficult to optimize technologies, and specifically inhibits any radical departure from standard practice. These barriers are particularly problematic for new energy efficiency technologies in the building retrofit market, which is where DoD has the greatest interest. In addition to these barriers, which are common across DoD and the commercial market, DoD has some unique operational requirements (security and information assurance issues) that create other barriers. DoD and Environmental Technology:  A Successful Innovation Model The impediments that new facilities energy technologies face today are very similar to those that confronted new environmental technologies in the mid-to-late 1990s— namely, a highly distributed and risk-averse market in which technologies were judged primarily on their perceived costs, often in the absence of reliable data on actual costs. To overcome those challenges, DoD created two programs: the Strategic Environmental R&D Program (SERDP), which supports the development of technology to meet DoD’s high- priority environmental requirements; and the Environmental Security Technology Certification Program, which supports the demonstration and validation of environmental technologies— including, but not limited to, technologies developed with SERDP funding. SERDP and ESTCP have amassed a very successful track record in the last fifteen years of advancing environmental science and engineering, and also transitioning technologies across DoD. For example, they have transformed how DoD remediates its contaminated groundwater sites. Technologies developed and demonstrated by SERDP and ESTCP are now used across DoD, and have become the standard of practice across the country for Superfund sites. As discussed below, DoD’s efforts to foster innovation in facilities energy are limited to demonstration and validation because (in contrast to the environmental area) there is ample support for science and engineering in industry and the DOE. In other words, DoD’s facilities energy effort replicates ESTCP but not SERDP. However, because the two programs are so closely intertwined, it is useful to look at them together. Environmental technologies developed and demonstrated by SERDP and ESTCP are deployed on almost every DoD weapons system platform, are used in almost every DoD cleanup, and are part of the management of most installations across the services. These innovative technologies do not lead to new acquisition systems (although they are contained in many), nor are they adopted by initiating a new procurement program. They are typically transitioned through the commercial sector and bought back as services for environmental management; or they become part of new standards, specifications, or installation management procedures; or they are included through upgrades to existing systems during depot-level maintenance. As with energy, environmental issues are ubiquitous; it is assumed they can be managed (or worked around) rather than addressed through technological innovation; and decisions to deploy technologies are driven heavily by cost considerations and regulations. Yet improvements in environmental performance have significantly reduced DoD’s costs and improved its mission performance, while allowing DoD to meet its environmental goals. Similar results are expected if DoD improves its energy performance. SERDP’s and ESTCP’s effectiveness derives partly from structural factors (i.e., how the programs are organized), and partly from their approach to the problems and the linking of research and development investments to real world demonstrations. Officially, SERDP and ESTCP programs are structured as shown in figure 3.6. This flow chart shows the classic one-way linear progression from basic research to implementation. Its roots date back to Vannevar Bush’s classic paper, Science, The Endless Frontier, which influenced the structure and funding process for many federal R&D programs. Many have noted that this model neither fits the way research and development actually occurs, nor necessarily supports a robust innovation system.84 Although the above is the official structure for the program, it does not reflect how innovation is supported and fostered within SERDP and ESTCP. Structurally, SERDP and ESCTP have some unique elements, some of which were planned and some of which came about through circumstance rather than design. Having two programs—SERDP for the science and technology phase, and ESTCP for demonstration—under the same leadership has been important. The two programs are integrated in their goals and objectives but independent in their funding processes. Each program conducts independent reviews of proposals, but the reviews of active projects are conducted jointly, and findings are reported to a single director. SERDP also has a unique authority in funding research and development. Although it is classified by DoD as a 6.3 program (which is typically associated with advanced development), it has statutory authority to address the full spectrum of science and technology development, from basic through applied and advanced development. This flexibility allows SERDP to avoid the artificial distinction between “basic” and “applied” research and development; SERDP does not subdivide the two activities. For the issues that SERDP and ESTCP address, fundamental science can and should be applied science. Even in the early stages of research, it is advantageous to be mindful of the likely “in-the- field” applications of the work and the technical and economic requirements, and structure a “basic” research project to address those “applied” concerns from the beginning. SERDP funds basic science, but in a way that ensures that key questions that relate to real DoD needs are addressed. SERDP and ESTCP segregate funding decisions for each stage (science and technology vs. demonstration). This helps prevent the natural tendency to consider sunk costs in a project when evaluating its suitability for demonstration funding. The desire to make good on sunk costs has driven many poor investment decisions in the government; this structure serves as a check on that tendency. When ESTCP considers funding a demonstration project, no consideration is given to where its prior development took place. (In fact, as discussed below, for installation energy technologies, there is no plan for a SERDP investment, given the large development efforts funded by DOE and the private sector.) Finally, formally requiring a demonstration phase also forces rigorous assessment of the state of the technology, and brings into focus operational, technical, and regulatory issues that can be explored realistically only in the field; these are critical steps for environmental and energy technologies. A more realistic flow diagram for SERDP and ESTCP investments is shown in figure 3.7. Science and technology investments are tightly linked between fundamental research and advanced development. Information is fed back from demonstrations, both to contribute to innovations and to support advances in fundamental science and engineering. The way SERDP and ESTCP are organized also fosters cross-pollination of perspectives and expertise, and works to create communities across DoD. When research proposals are evaluated, DoD not only considers their scientific merit (as determined by peer review); it also evaluates them with representatives from the services who have direct field experience. Having engineers and managers with this experience sit on research committees to review proposals is invaluable. It also creates a community within DoD, across different branches, for the issues being addressed, which helps support technology transfer.
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