Quantifying Building Characteristics

One of the biggest problems that exist in buildings today is the lack of methods to quantify different characteristics of buildings. This is true with the theory of Intelligent Buildings. While we have an idea of what an intelligent building is, there is no current way to definitively state “yes, this building meets all of the requirements of  an Intelligent Building,” or even more simply, “yes, this is an Intelligent Building.” With the current trend in natural resources, the potential for reduction in energy consumption in buildings needs to be realized. Currently, buildings in the U.S. consume 40% of all energy, including 2/3 of all electricity produced. Current residential homes consume about 190 kJ/m2 in energy, but the best available residential prototype consumes only 11 kJ/m2 in energy. This is over a 90% reduction in energy consumption! No other opportunity exists for such increases in efficiency.  In commercial buildings, there is $20B available in cost saving technology, and about $40B in intelligent design technology. The potential for energy savings, and the related financial savings by
utilizing the available technology needs to become the standard, rather than the exception. However, before a standard can exist in practice, it needs to be defined in theory. This seems to be where the building industry fails. 

Yes, “Green Buildings” are classified as such through a rating system. Points are awarded based on a given set of criteria. The government awards large tax incentives to “Go Green.” These buildings directly limit impact on the environment, and have large reductions in energy and water usage. They are great for commercial PR, and offer investors, and the cities where they are built, bragging rights similar to those of skyscrapers in the past. Yet Comcast is constructing the 5th  (I think) tallest building in the world, right here in Philadelphia, and they want to make it a Green Building. I am not sure of the actual rating, but I think Gold is the target. One of the design proposals was to use waterless urinals. This would obviously reduce water consumption for the building, but it would also lower the embodied energy associated with the building. However, under protest from the Local Plumbers Union, the city is allowing the waterless urinals, but is making Comcast have the union install the piping…which will not be operational.  How can there be a significant push for Green Buildings, or Intelligent Buildings, or buildings with lowered embodied energy, when standards and practices are so unclear and contradictory?
  
I am beginning to feel as though this situation is occurring in all aspects of building evolution. Embodied Energy is a term used to quantify the amount of energy consumed in creating, operating, and disposing of an item. This includes everything, from the energy used to extract the ore from the earth to make a steel beam, to the amount of energy used to recycle the last nail after a building has been demolished. In this way, it would be easier to justify specifying certain materials, or recycled materials for construction, although initial cost may be higher than that of another material. The payback would most likely be through tax incentives. There are several problems associated with this system. The most predominant is the fact that daily and hourly conditions can have a large impact on the amount of energy consumed in almost all processes associated with raw materials. Conditions may also vary greatly from location to location as well. For instance, it may be much more energy efficient to make glass in Arizona as opposed to upstate New York. This could be because of the readily available supply of sand in the Arizona desert, versus having to haul the sand hundreds of miles from New Jersey to the upstate New York location. Additionally, glass has been found to be more energy efficient to manufacture on a very hot day as opposed to a very cold day due to the smaller delta T of the outside air pulled into a furnace. It has also been found that glass made with smaller sand particles makes better, more energy efficient glass that that made with larger particles. It just so happens that the sand in New Jersey is ideal for making energy efficient glass, whereas the sand in Arizona is approaching the upper limit of particle size for making glass. (This is beginning to sound like some sort of homework problem!) The point is, how can you quantify the amount of energy used to make the panes of glass for a building without knowing exactly where the raw materials came from, where the panes were manufactured, and under what conditions. Up until now, this type of information would have been impractical to even consider. However, with advancements in technology, this type of data collection and storage could eventually be done with ease.

Initial vs Long-Term

How are we to justify the additional initial costs associated with Intelligent Buildings to an owner when the return on this investment is long-term savings, which may or may not have any affect on the initial investors? Often, stakeholders in building construction projects are simply investors wanting to make the most money in the shortest amount of time. This involves turning over projects quickly. They want a building to be designed and built for the least amount of money possible. This often involves building systems that have very low installation costs, but very high operating costs. These high energy costs are caused by inefficient systems resulting from inadequate design. Better systems would cost more, both in the design and construction phases. Even though these systems could greatly reduce the operating costs of a building, these savings are difficult to quantify during the sale of a new building. Unless the owner or stakeholder can quantify the savings, due to reduced operational costs to the new owner, the more efficient system does not affect the sale price of the building. 

So, if the owner or stakeholders are investing in a construction project with the intent to turn a profit, and advanced building design and construction techniques, such as Intelligent and Green, do not increase, but instead decrease profits, why should they agree to these methods? Yes, there are tax breaks and similar incentives to “Go Green,” but the initial cost still far outweighs these incentives, not to mention the additional time (translation: money) required to construct a Green building.  This seems to be a flaw not if the owner or stakeholder, but more of the construction and real estate industries as a whole. The stakeholders would be much more inclined to have buildings designed properly, at the increased additional cost, if they we the ones that were responsible for the operational and maintenance costs of the building. If they were the ones that had to work in that building every day, the indoor environment would certainly rise to the top of the priority list through all phases of the building. This is evident right here in Philadelphia. The Comcast Building (I apologize for referring to this building again) that is currently under construction in Center City is being built (financially) by the Comcast Corporation. This is to be their world headquarters in which many of the stakeholders of the company and building will have to spend most of their time. Due to the overall scale of the building, it will be a very well recognized and known building not only here, but around the world, and part of this recognition is the name that is on the building, the “Comcast Center.” I am certain that the Comcast Corporation does not want their name associated with an ugly building that is poorly designed, does not function well, consumes too much energy, is uncomfortable to work in, and has a negative impact on the environment. In fact, Comcast wants the exact opposite, and they are willing to pay for it. They chose, instead, to spend a large sum of additional money to attempt at a building that is LEED certified, or Green. Yes, this will reduce utility bills, but, beyond that, this is a very good PR move on their part. This is one of the few cases where the owner, stakeholder, and tenant are the same person or group. If Comcast were financially backing the same building that was to be turned over to Sprint upon completion of construction, and named the Sprint Center, would the extra money be spent to have the building attempt at a LEED certification? A more likely scenario would be that the building would be designed and constructed in the cheapest way possible, with absolutely no regard for the actual operation of the building.

So then the question remains, if the stakeholders are not involved with the operation of a building, how d you justify the additional initial cost to benefit from long-term savings from reduced utility rates? Better methods of quantifying building characteristics could evolve into a building classification system. This way, the stakeholders could recover the additional initial investment by being able to charge more for the building based on its classification. Until this happens, or a fundamental change in the building and real-estate industry occurs, this problem will continue, and possibly worsen. With the current environmental status, and the world energy situation worsening, the need for Intelligent Buildings and, similarly Green Buildings, is growing, and the industry is not keeping up. 
