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I. Introduction

You see that pale, blue dot? That's us. Everything that has ever happened in all of human history, has happened on that pixel. All the triumphs and all the tragedies, all the wars all the famines, all the major advances... it's our only home. And that is what is at stake, our ability to live on planet Earth, to have a future as a civilization. I believe this is a moral issue, it is your time to cease this issue, it is our time to rise again to secure our future.
 





– Nobel Laureate Al Gore

Humans are a unique creature.  There has never been a species like us on Earth with the ability to impact our environment.  Throughout human history, progress and technology have constantly moved the human race forward.  Sometimes, this rampant development has come at a price to the very Earth that gives life to us all.  Often times this price has been inconceivable.
  However, as each environmental impact is identified action should be taken.  It seems that environmental protection often focuses on a key issue.  The current key issue facing environmentalists is the possible of effects of climate change on our Earth.  


This article will present an overview of the environmental impacts of climate change stemming from Carbon Dioxide (CO2) emissions.  In order to help decrease the impacts of CO2 emissions the global community has continually discussed potential solutions.  One important piece in the solution to lessen these environmental impacts has to facilitate the transfer of green technologies.  These technologies allow humanity to continue to develop while protecting the planet that grants life.  This paper will examine the process of transferring technologies.  Part II will discuss the current state of the environment focusing on climate change.  Part III will begin by defining technology transfers.  Next, four modes of technology dissemination will be examined: foreign direct investment, public knowledge, direct licensing, and international trade.  The current avenues and programs for technology transfer will be discussed.  Part IV deals with proposals for an international treaty that will facilitate the process of technology transfer.  This section will include some of the potential safeguards that must be included in any technology transfer treaty.  Finally, the article will conclude with a discussion of whether using and international treaty is an advantageous method to promote technology transfers.

II. The State of the Environment

A.  Climate Change

1. Defined


The process of climate change is a naturally occurring phenomenon.  Evidence exists of geological ice ages.
  Scientists believe that volcanic eruptions can cause lower temperatures due to ejected sulfur dioxide reflecting sunlight.
  The Earth’s climate was radically changed with the impact of a meteor.
  These catalysts for change have all been natural causes.  Currently climate is changing due to the impact of humanity.  Scientists have concluded that anthropogenic emission of CO2 and other pollutants are effecting climate change.
  The National Oceanic and Atmosphere Administration’s National Climate Data Center reports that:

global surface temperatures have increased about 0.74°C (plus or minus 0.18°C) since the late-19th century, and the linear trend for the past 50 years of 0.13°C (plus or minus 0.03°C) per decade is nearly twice that for the past 100 years. The warming has not been globally uniform. Some areas (including parts of the southeastern U.S. and parts of the North Atlantic) have, in fact, cooled slightly over the last century. The recent warmth has been greatest over North America and Eurasia between 40 and 70°N. Lastly, seven of the eight warmest years on record have occurred since 2001 and the 10 warmest years have all occurred since 1995.
  

The impacts of climate change are numerous.  These impacts include: increased cyclonic activity
, the spread of malaria and dengue fever
, species extinction
, acidification of the oceans
, and loss of polar ice caps
.  The change in global climate can lead to changes in precipitation causing flooding while the portion of land experiencing extreme drought is also expected to rise.
 This could lead to real danger to world food supplies.
  This is of particular importance considering that the number one goal of the UN’s Millennium Development Goals is to eradicate extreme poverty and hunger.
  With the ability of these impacts to destabilize the global environment, the dangers of climate change are real.

2. The Major Polluters


Emissions causing climate change come from a variety of sources.  A major source of CO2 emissions comes from the use of fossil fuels for energy and transportation.
  The United States emitted 7,201.9 Tg CO2 Eq.
  The emission trended upward from 1990 to 2006
.  Emission did fall from 2005 to 2006 but the reported decrease was caused by: 

The following factors were primary contributors to this decrease: (1) compared to 2005, 2006 had warmer winter conditions, which decreased consumption of heating fuels, as well as cooler summer conditions, which reduced demand for electricity, (2) restraint on fuel consumption caused by rising fuel prices, primarily in the transportation sector and (3) increased use of natural gas and renewables in the electric power sector.

While this minor decrease in emissions did occur the US has long been one of the major sources of anthropogenic CO2.
  The cumulative output of CO2 from the United States from 1850-2000 represented around 30% of energy related CO2 emissions.
  The next highest cumulative emitter was the European Union.
  With China’s rapid industrialization they were the second highest emitter in 2004.
  Unfortunately, predictions on China’s increasing CO2 emissions used by the International Panel on Climate Change (hereinafter IPCC) were too low.
  China’s emissions growth is expected to be around eleven percent per year for the years 2004 to 2010 instead of the two point five to five percent estimated by the IPCC.
  The developing world represents a much smaller percentage of the world’s CO2 emissions and some of those emissions come from using outdated technology imported from the developed world.
  The trends in emissions show that while clean emissions technology should be focused on developed countries, the developing world will also need clean technologies to reduce emissions.  Climate change posses a real risk to the stability of the global environment.  The transboundry nature of CO2 emissions requires a global solution.  One aspect of the overall climate change solution is to focus on development and transfer of environmentally clean technologies.

II. The Technology Transfer Process

A. Defining Technology Transfer


Technology transfer seems to be an easily definable term.  A layperson would assume that it just means technology, in the form of ideas or equipment, going from one area to another.  The term should be more formally defined.  The Intergovernmental Panel on Climate Change defines technology transfer as: 

The broad set of processes covering the exchange of knowledge, money and goods amongst different stakeholders that lead to the spreading of technology for adapting to or mitigating climate change. In an attempt to use the broadest and most inclusive concept possible, the Report uses the word 'transfer' to encompass both diffusion of technologies and cooperation across and within countries.

This definition encompasses the entirety of technology transfer.  In the context of the transfer of environmental technology, it is important to define what actually an environmentally sound technology is.  Agenda 21 defines it as:

Environmentally sound technologies protect the environment, are less polluting, use all resources in a more sustainable manner, recycle more of their wastes and products, and handle residual wastes in a more acceptable manner than the technologies for which they were substitutes.
 
Using this definition helps clarify exactly what an environmentally sound technology is, and has latter implication for a technology transfer treaty.  The idea of technology transfer is not a recent invention.  It first received mention in the Principle 9 of the Rio Declaration of 1992.
  Agenda 21 devotes chapter 34 to the transfer of environmentally sound technology.
  The United Nations Framework Convention on Climate Change (hereinafter UNFCCC) mandates that the developed nations of Annex II facilitate transfer of technology to all other parties.
  Technology transfers have continued to receive mention at each meeting of the COP.
  Recently, technology transfers was discussed at the Bali Convention.
  Technology transfer is not a new concept.  The next section of the article will focus on the methods of disseminating technology and the current methods of technology transfer to determine if an international treaty promoting technology transfers would be helpful in the context of climate change.

B. Methods of Technology Transfers


The process of technology transfer between different stakeholders is a complex mechanism.  Many variables determine which pathway environmental technology takes from a source nation to the receiving nation.  Overall, technology transfer is the flow of information from one human being to another through scientific literature, direct human contact or education.
  This section focuses on four methods that act as pathways for technology transfer.  


1. Foreign Direct Investment


Foreign direct investment is private investment into acquiring a lasting management interest in a company in a foreign country.
  This type of investment differs from indirect investment which is defined as investing in a portfolio or other non-physical investments.
  More then 680 billion United States dollars worth of investments went to infrastructure projects in the developing world from 1990 to 2000.
  In 2007 this amount rose to 947 billion dollars.
  The most popular destination for this investment is China, which received 90 billion dollars in 2007.
  The flow of investment among developed nations and to developing nations leads to the transfer of technology.
  This may be because on corporation has a knowledge based asset, a piece of technological innovation, that grants a cost or quality advantage once it is produced in multiple locations.
  One avenue technology disseminates through is when a country imports higher quality intermediate goods to use in production processes.
  By acquiring a managerial interest in a foreign firm, technology can freely flow to the recipient firm.  This is often quickly accomplished since the foreign investors often bring with their investment efficient corporate governance and faster transfer then licensing or international trade.
  This increased technological basis is important because it can spillover into the local economy.  Spillover can be defined as information that competing companies learn without any benefits going to the owner of the technology.
  This spillover can occur through the reverse engineering of a product or a process, the transfer of trained personnel between firms, as well as finding information through patent applications.
  Foreign direct investment is one avenue that can disseminate environmental technology needed to combat climate change.  

2. Public Knowledge


Technology that is put into the public domain is another way that environmental technology can flow between different nations.  In order for technological advancement, there must be access to a basic supply of foundational knowledge.
  These basic building blocks when combined will create a scientific commons.  This type of technology transfer is evidenced by the Budapest Open Access Initiative.
  This initiative takes peer reviewed literature from the scientific community and using the internet makes it available to anyone with an internet connection.
  Currently 5187 signatures have endorsed the initiative including the American Association of Law Libraries, and the Association of College and Research Libraries.
  Through the efforts of online databases, the scientific commons can be increased.  Articles relating to technology transfer are often only available Internet sites that require payment to access given articles.  Increasing the scientific commons would help ease the difficulties in researching technology transfer itself.  The need for further research and technology to enter into public knowledge to enhance technology transfer is made clear by Maria Mutagamba, “We know the challenges are there, but we cannot respond to the challenges because we don't have the capacity,” said Maria Mutagamba, Uganda's environment minister, adding that the country is "on the receiving end of technology that we cannot understand.”
  Creating a pool of environmental technology that is freely accessible to all would take a step towards alleviating the problem defined by Mutagamba.

3. Licensing


Licensing of a knowledge based resource, be it a patented process or a green technology, is an other way to transfer technology.  Licensing allows the receiving country to purchase an aspect of production or distribution right and the knowledge necessary to be able to use the purchased right.
  Licensing often occurs when barriers to trade prevent the source corporation from directly entering the market or if general market conditions make the investment too risky.
  Technology transfer through licensing works similarly to technology transfer through foreign direct investment.  Spillover occurs regardless of whether the technology entered the country as a result of direct investment or a licensing agreement.
  

4. Trade


Technology transfer can occur in the regular course of international trade.  Domestic companies can purchase upgraded technology from foreign sources.
  These materials can either be technological information that can then be reversed engineered and used in the importing country or the materials could be capital goods that can directly improve productivity by being incorporated into the production process.
  International trade represents a huge flow of goods and services.  In February of 2008, the United States exported 151.4 billion dollars worth of goods and services and imported 213.7 billion dollars.
  This amount shows that there is a wealth of opportunity for technological spillover through international trade.  

C. Current Mechanisms to Facilitate Technology Transfers


The idea of facilitating environmentally sound technology transfer has been an underlying theme expressed in the international climate change literature.
  Having this underlying theme and commitment
 to technology transfer has lead to the signatories of the UNFCCC to create mechanisms to promote technology transfer.  The following subsections examine some of these mechanisms.

1. UN Framework Convention on Climate Change Clearing House


In order to meet the commitment espoused in Article 4.5 of the UNFCCC, the United Nations created an online clearing house of technological data that is freely accessible on the Internet.  The clearinghouse provides, “-to-date information about technology transfer, allows direct access to databases, publications, and case studies and promotes an exchange of views on different technology transfer issues.”
  In order to determine the usability and effectiveness of the clearing house a questionnaire was sent to the parties.
  The results of the survey were very positive with 85 percent of respondents finding the web site useful and relevant.
  An interesting set of follow up questions to the survey highlighted some of the barriers to technology transfer.
  In order to make the clearing house more effective, these barriers can be addressed.  This could include: link fiscal assistance to the technology, have training sessions on how to use the clearing house and on how to effectively use the technology, or have a translation service available to users of the system.  However, even with the barriers the survey discovered, the clearing house is fulfilling its purpose to help facilitate technology transfers.  

2.  ICETT: International Center for Environmental Technology Transfer


The International Center for Environmental Technology Transfer (hereinafter ICETT) is Japan’s answer to the commitments of the UNFCCC.  The ICETT represents the combined efforts of industry, government, and academia in Japan.
  In order to facilitate the flow of technological information and the required skills to utilize that knowledge, the ICETT carries out a variety of activities.
  These activities include: training, research and development, transfer of information, and awareness building activities.
  The website has a wealth of papers and reports relating to the numerous environmental disciplines.  This website represents a method for the dissemination of technological knowledge on clean environmental technologies.  While the website is an important portion of the dissemination of technology by the ICETT, their other activities help disseminate technological information.  Technological conferences arranged by the ICETT or even just attended by them are a mechanism that puts concerned scientists in the same locale.  Allowing for this human contact is a method to help accelerate the technology transfer process.

3. IEA Implementing Agreements


The International Energy Agency (hereinafter IEA) was founded during the oil crisis of 1973 to 1974 and today serves as a policy advisor for its twenty seven member countries.
  The purpose behind the IEA is to promote sound policy decision encompassing the three Es: energy security, economic development, and environmental protection.
  In order to achieve this goal the IEA has created a series of implementing agreements that allow scientist to engage in shared research and development as well as eliminating duplication of effort.
  The implementing agreements are not limited too the member countries.  IEA’s Network of Expertise in Energy Technology (hereinafter NEET) is working to take the currently existing implementing agreements and broaden their scope by facilitating involvement from more countries.
  Implementing agreements are a method of transferring technology that could be used as a framework for a technology transfer treaty.


One example of a successful implementing agreement is the IEA Photovoltaic Power Systems Programme.  The goals of this program are subdivided into tasks.  Task 1 is to, “promote and facilitate the exchange and dissemination of information on the technical, economic, environmental and social aspects of PV power systems.”
  In order to achieve this technological dissemination the program has continued to update its website, publish newsletters, and made available its yearly report on trends in photovoltaic systems.
  The photovoltaic program is one example of an IEA implementing agreement and there are over forty such agreements.
  The Climate Technology Initiative also provides a venue for technology transfers between countries of environmentally sound and climate friendly practices.
  


The UNFCCC clearing house on climate change, the ICETT, and the IEA implementing agreements are three examples of the current structures in place to promote international technology transfer of environmentally sound technologies.  Each represents a method to facilitate technology transfer.  These methods include: an internet clearing house that makes available technological papers, training in the use of environmentally sound technologies, and legally binding contracts between parties.  Any international treaty relating to technology transfers needs to examine these tried and true sources for the foundation of its text.  

IV. Ideas for a Proposed International Technology Transfer Treaty

A. General Principles


The guiding documents behind the international response to climate change highlight the importance of dissemination of environmentally sound technologies and the signatories of these documents have espoused a commitment to facilitate technology transfer.
  However, with all the focus on climate change and technology transfer there is no international agreement that specifically deals with environmental technology transfers.  This document could flow from the principles already espoused in international treaties.  The treaty should attempt to facilitate transfer of already developed technology while increasing the pool of available up to date scientific knowledge.
  The following sections discussion in detail different provisions that could be included in an international technology transfer treaty.

B. Input Liberalization


Input liberalization involves allowing foreign based scientists the ability to work and research in a developed country.  This could be accomplished by allowing for a greater amount of temporary work visas for scientists or an increase in student visas.
  Developed countries can increase funding for international students to attend environmentally focused programs of study at universities.
  After the events of 9-11 terrorism took precedence on the global stage.  A result of the push to prevent terrorism was to make student visas more difficult to obtain and limit areas of study.
  While it is important to keep some safeguards in who receives scientific education that can potentially increase terrorism, simplifying travel and scientific exchange is a crucial component of a technology transfer treaty.
  Policies could be put into place that would allow foreign scientists to compete with domestic research teams for grants and subsidies.
   Incorporating input liberalization notions into a technology transfer treaty will facilitate the flow of information and technology.  

B. Output Liberalization


Output liberalization deals with creating treaty provisions that allow greater access to already developed environmentally sound technology.  This can be achieved through increasing the global commons of scientific knowledge.
  This requires the support of public sector research and development.  The first issue facing increasing public research is identifying funding sources.  Privately funded research into environmental technology is based on the concept that such research will give the inventing company a market edge that will increase profits.  However, public funded knowledge is available to all, thus decreasing the market incentives for research.  A potential mechanism in the treaty for funding could be based on UN contribution levels.  From this general pool of funds, public research could be granted monetary support.  Also, specific targeted research could be funded through cooperative research agreements like the ones used to fund the European Organization for Nuclear Research and the international space station.
  John Barton, the George E. Osborne Professor of Law at Stanford Law School
, stated

It is most important to continue the move towards a seamless global scientific and technological community, such that each scientist or engineer, anywhere in the world, has an opportunity to make his or her optimal contribution to the science and technology needed by the planet.

This goal can be achieved by output liberalization and increasing the global commons of scientific knowledge.

D. Safe Guard Clauses


One difficulty facing the drafters of an environmental technology transfer treaty is using adequate definitions to guarantee transference of renewable technologies.  One possible answer to climate change is to increase the funding for nuclear reactors to provide one emissions free portion of the total energy need.
  Leaving aside the worries of rogue states gaining access to spent nuclear fuel not stored in a repository, nuclear power is not emissions free.  The process of mining for nuclear fuel, the construction process of nuclear plants, and fuel enrichment all release CO2 into the atmosphere.
  However, under a poorly drafted international treaty the proliferation of nuclear technology to the world may be seen as a green technology that can help reduce emissions.  President Bush, at a presentation to the Washington International Renewable Energy Conference on March 5, 2008, stated:

One, I strongly believe the United States must promote nuclear power here in the United States. Nuclear power -- (applause) -- if you're interested in economic growth and environmental stewardship, there's no better way to achieve both of them than through the promotion of nuclear power. Nuclear power is limitless. It's one existing source that generates a massive amount of electricity without causing air pollution or any greenhouse gases.

With this outspoken support of nuclear power, it is possible to see how an administration may view nuclear as an environmentally sound technology.  The debate in the United States over the nuclear repository at Yucca Mountain
 however shows at least one of the disadvantages of nuclear power.  The Vienna Convention on the Law of Treaties in Article 31
 explains the general rule of interpretation for treaties.  Considering the debate over nuclear technology and its ability to be used as a stepping stone on the path to emission free renewable resource, a treaty would have to specifically exclude nuclear power from the definition of an environmentally sound technology under Article 31 Part 4.
  Additional safe guard clauses will need to be in place to limit the potential for biochemical and other sensitive knowledge from falling into the hands of terrorist organizations.  National security for all signatory nations must be addressed and protected in the text of the treaty.
  Ratification would be more difficult if the signing countries felt that the treaty posed a risk to national security.  One large area that will need to be addressed in the treaty is what treatment to give to intellectual property rights.  A patent exists to protect the investment of the inventor through a limited monopoly to promote innovation.
  The Trade-Related Aspects of Intellectual Property Rights (hereinafter TRIPS) Article 66 requires developed member nations to help facilitate technology transfer to least developed countries and gives them greater latitude concerning the agreement.
  While this article does not enter into the intricacies of intellectual property law, it is note worthy that the TRIPS agreement does have text facilitating transfer of technology.  This language shows that it is possible to work with intellectual property rights and still facilitate environmental technology transfer.
  

V. Conclusion


Climate change is a definite issue facing modern policy makers.  The uncertainty and severity of the impacts of the changing climate pose a major concern to humanity as global citizens.  With the possibility for devastation and the growing energy demand, something must change in humanity’s paradigm.  This paper looked to the possibility of a technology transfer treaty as a method to help proliferation of environmentally sound technologies to safeguard the environment.  An international technology treaty should be based on the avenues of technology transfer.  These four pathways are: foreign direct investment, increasing the scientific commons, licensing, and international trade.  Currently the UNFCC climate change clearing house, the ICETT, and the IEA’s implementing agreements are all addressing technology transfer.  There are methods to improve these organizations, yet these represent the status quo framework.  A technology treaty could help with the dissemination of technological information and supplement the current framework.  A proposed treaty could focus on either input or output liberalization.  Input liberalization would focus on giving foreign scientists the same footing as domestic scientists.  The purpose behind this is to train scientists and have that technological information flow back to their countries of origin.  Output liberalization focuses on increasing the scientific commons.  This requires not only the dissemination of technology, but the creation of repositories for this technology.  One important consideration is that having the technology is irrelevant if the country can not use it due to lack of trained personnel or lack of capacity.  A drafter of a technology treaty should be mindful of including safeguards to protect national security and limit the environmental technologies to ones that will not create a worse problem while combating CO2 emissions.  There is the possibility that a technology transfer treaty could help with combating climate change.  However, the formal negotiation process of any treaty is a slow process.
  There is a sense of urgency to the fight to reduce emissions and while a technology treaty may place the technologies where they are needed, will it do it in time.  There is always the danger of having a signatory to the treaty attempt to derail the process in order to protect domestic interests or for purely political reasons.
  These problems are inherent with the international treaty process and could serve to move international discussion away from action to more bureaucratic stalling.  With the current methods of environmental technology transfer in place and the fact that transfer is an underlying theme in many already enforceable treaties, it may not be advantageous to create a specific treaty.  Instead, working under the current framework and focusing on emissions control among the highest CO2 emitters may be a better choice for the next international treaty on climate change.  Realistically there are limited resources that should be focused on implementing actual controls rather then theoretical research that could take centuries to actually be useable to decrease emissions.  Solutions to the climate change exist right now in the form of renewable fuels as well as solar power.  Working to implement these technologies may be a better use of global resources.  
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