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1. Abstract
BBDP seeks to fund the sustainable development of biogas resources for use as a vehicle

fuel, onsite electricity generation, and eventual pipeline. The proposal recognizes the German
government’s decision to eliminate nuclear power from its energy generation portfolio by 2022
as a threat to the nation’s GHG emissions reduction strategy. As a net-importer of NG, the
proposal recommends Germany assist in constructing this mechanism in Bolivia — a net NG
exporting nation and a historical partner in cultural, economic, and political exchange. BBDP
creates a sustainable model for governmental ministries and private sector companies in both
nations to invest in biogas upgrading, utilization, and transport technologies in Bolivia.

Essentially, the purpose of BBDP is to create a tool for German GHG emissions
reductions via a biogas capturing and upgrading system beginning with the AD of organic waste
at the El Ceibo Chocolate Company in El Alto. German companies are to be contracted for the
construction of biogas utilization technologies at the cooperative and, once the pilot has proven
successful, BBDP will expand to nearby commercial, municipal, and residential waste collection
sites for capture/digestion and upgrading. The proposal is then intended to be expanded across
the nation’s agricultural, energy, and transportation sectors, ultimately including the production
of organic fertilizers, educational and training programs, and more.

BBDP agrees with several concerns raised by anthropologist Arturo Escobar in ED and
posits retorts to some of the post-development claims made by the author in favor of de-growth.
These arguments are supported by the tenets of the school of sustainable development and its
discourse such as the beneficial effects of CSR, generating equations to determine liability for
development-related pollution, the necessity for cross-border environmental remediation, and
beyond. The proposal is made in recognition of the necessity developing climate change-abating
technologies in emerging economies and their disproportionate responsibility for developing
ecological remediation tactics in the face of mounting climatological concerns.

The proposal is to be funded in its entirety through R&D loans from the German
government which. in turn, can be recouped with offsetting credits from the EU ETS, thereby
providing additional support for the faltering carbon marketplace. German ministries such as the
Society for International Cooperation will work in tandem with the Bolivian Ministry of
Hydrocarbons and Energy to coordinate with YPFB and German private sector companies

involved with the construction and operation of BBDP facilities. NGO’s and think tanks will



provide continuing assistance via consultative and technical services such as the measurement of
economic and environmental impact of BBDP as well as the ongoing performance of RNG
facilities. CSR programming and charitable institutions will provide continuing funding for the
education and training program arm of the proposal, BATTS, in order to ensure the inclusion of
indigenous Bolivians in perpetuity.

The structure of BBDP is both academic and technical in nature in that its proposals are
made with support from the modern sustainable development discourse, countering several
positions taken by Arturo Escobar throughout ED in support of Post-Development theories. Both
elements of BBDP are intended to support one another by demonstrating the need for the
promotion of renewable energy technologies in all nations, regardless of development status. Its
contents are of import to the field of global affairs due to their reliance on intergovernmental
cooperation and international market fluctuations (e.g. commodities, industry, and technology).
Moreover, the proposal’s recommendations for international cooperation on promoting
technological advancement in energy production as well as its relationship to the climate and
environment outline the necessity for immediate action.

BBDP is the accumulation of the author’s knowledgebase in the subjects of energy,
environment, global affairs, and transportation systems. The resources for the contents of BBDP
come in various forms, including primary texts (i.e. Escobar and a Financial Times’ special
edition), technical reports, op-ed publications, and scholarly articles. Additionally, the
conclusions drawn and recommendations made by BBDP are supported by in-person and
technologically-mediated interviews with professionals from several nations working in fields
related to energy, climate and environment, government, indigenous populations, international
relations, and beyond. A review of existing literature regarding the subjects contained in BBDP

is presented throughout the proposal as it relates to a specific topic.



2. Introduction

Climate Change
Exploration has long been held as the primary tool for the advancement of society and

progression of humanity.! Whether it be for new land, natural sources, or the pursuit of personal
enjoyment, the practice has promulgated unprecedented success in many areas such as
agriculture, healthcare, and industry. These tools of development have brought societies a great
number of benefits in both their basic and modern forms, yet have a tremendous impact on the
global climate.? Recently, efforts to curtail waste in the energy generation and transportation®
sectors through the development of renewable energy sources? such as distributed® and stored®
electrical systems have assisted in reducing global GHG emissions. But there is still much work
to be done in promoting sustainability in a variety of industries as efficiency measures,’ alone,
will not be enough to achieve the goal of capping emissions to prevent a global rise in
temperatures of more than 2 degrees Celsius — a target climatologists agree is necessary to
prevent irreparable damage to the environment.®

Beginning with the advent of the internal combustion engine, the interest in addressing
concerns related to pollution from tailpipe emissions (e.g. the fine particulate matter released
during the compression of diesel fuel)’ has been piqued, particularly in regards to fuel additives,
blending, and sourcing through performance-related technologies. Generational advancements
are highlighted in the transition from coal-fired, steam-powered engines to those which ran
gasoline and lead, to the latter’s replacement —- MBTE!? — to the introduction of biofuels into the
mixture.!! But the missteps taken when making these incremental changes have proven costly to

the environment'? and motorists,'? alike, and the process of advanced fuel production methods

! The Importance of Exploration
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must be accelerated to meet the growing demands of the global population whilst balancing

economic and environmental concerns. 4

Global GHG emissions contributions by sector.

Electricity and
Heat Production

Industry 25%

21%

Agriculture, Forestry
Transportation and Other Land Use

14% 24%

Given the implications that climate change presently poses, drastic measures of
adaptation, mitigation, and remediation will be necessary to prevent disaster on a global scale.'®
These tools must take into account the whole-life cost of development practices — to which
agriculture, energy production, and transportation are major contributors'” — and should be
offered by developed nations to emerging economies at a reduced cost in order to prevent similar
mistakes as those made by generations prior. Bolivia and Germany have the ideal opportunity to
do just that, especially in light of the German nuclear slowdown and the rapid expansion of the
Bolivian economy via nationalization of its hydrocarbon reserves. The processes of technological
convergence'® have already made a positive impact on Bolivia “such as the widespread coverage

of cellular phones that vastly improved communications between regions.”!’

4 New Fuel Pathways

15 Image — Global Emissions by Sector — U.S. EPA
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19 Antsee, Margaret. Op-ed column.



Bolivia, Germany, & The EU
Although the development of biogas resources in Bolivia has been previously posited, the

majority of these studies are limited by their scope and lack the cross-sectoral extension
mechanisms such as those contained within BBDP.?’ The recommendations made by BBDP are
presented in the hopes of reducing the GHG emissions of both Bolivia and Germany as well as
providing economic support for the former and stimulus for the latter whilst strengthening the
cultural and diplomatic relationships shared by the two governments. And while BBDP relies on
German funding for its GHG-reducing technologies in addition to corporate and private grants
for education and training, the exchange of academia, culture, and expertise will greatly benefit
all parties involved. Furthermore, the proposal with fortify the strong cross-Atlantic bond with
further exchanges in politics (e.g. the Friedrich Ebert Foundation),?! economics (e.g. the
German-Bolivian Chamber of Commerce and Industry),?* and education through BATTS.

Due to the German government’s decision to eliminate nuclear power from the national
energy portfolio by 20222 the nation will see an increase in GHG emissions, compounded by the
fact that existing renewable energy infrastructure in the North and West are not connected to the
industrial sectors of the South and East,?* due mainly to political disagreement. As such, it is
necessary for Germany to promote renewable energy technologies in countries and regions
where commodities like those imported by the nation are produced and exported, primarily in
emerging economies. Because of Germany’s current energy demands, the country imports a
relatively large amount of coal even though it mines lignite or “brown coal,” a major contributor
to climate change, on a massive scale.?’As such, the nation has the ecological responsibility to
offset both its domestic and exported GHG emissions.

Thankfully, the promotion of renewable energy services in emerging economies by
developed nations has not only been posited, but realized in Rwanda, Kenya, and beyond as the
Icelandic International Development Agency has fully funded geothermal power generation

capacity in several regions.?® Moreover, the practice has already seen support in Bolivia, spurred

20 Anaerobic Digestion of Solid Residues on the Bolivian Altiplano
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by both internal development discussions and feasibility studies?’ as well as outside parties.?® In
turn, efforts like these are supported by a bevy of governments and coalitions, including
Bolivia?® and the European Union,*° targeting in particular biomass®!' and biofuels.>? These steps
toward reducing emissions-related pollution are necessary in cities like La Paz, where the
combination of climate, aging infrastructure, population density, and topography create a
precarious scenario wherein air-quality is difficult to manage and will not be remediated solely
by the introduction of mass transport®® to an area still heavily reliant on vehicles with outdated
emissions controls for regulatory reasons.>*

But the consequences of climate change are not solely the fault of Western and developed
nations as “Bolivian agriculture has created some of the highest deforestation rates in the world.
This has risen from almost 150,000 hectares a year during the 1990’s to as much as 300,000
hectares by 2010.”* A German-led climate change-abatement mechanism will allow for the
Bolivian agricultural sector to reduce its GHG contributions by converting CH4 to CO; through
RNG utilization, an important step forward when considering that “officials are talking of
clearing as much as 1m hectares [of land] a year.” This is exacerbated by the fact that
“technology is capital intensive and farmers prefer to invest their money in land[,]”*® hence the
recommendation to deploy German capital and expertise in the nation.

Furthermore, BBDP will help solidify Bolivia’s welfare programming as “the
government uses a welfare policy of cash-transfers and fuel subsidies to underpin growth in
domestic demand, thus softening the [Socialist] model’s harder side.”*’” By promoting RNG
utilization technologies throughout society, the government would be able to control and reduce
costs as subsidies for diesel and gasoline should fall as demand for CNG transport rises. The fuel

is cheaper and more powerful (i.e. higher BTU by volume) than traditional liquid fuels to both

27 Escobar, Gabriel - DCM; Ballesteros Ferrel, Mauricio — Environment, Science, Technology and Health
Specialist; del Carmen Palma, Olga — Information Specialist. U.S. Embassy, La Paz, Bolivia. 2.29.16

28 Rebecca Larson helps bring anaerobic digester systems to Uganda, Bolivia
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produce and transport.*® Bolivia has already seen a major increase in the private sector’s rate of
conversion from traditional engine types to CNG-fueled vehicles* in addition to government-
sponsored pilot programs*® that have generated calls for expansion.

While renewable energy proponents may argue NG may only serve as a “bridge fuel” for
the foreseeable future, it provides a massive opportunity for Germany to assert its position on
strengthening the EU’s overarching climate goals*! whilst bolstering the struggling EU ETS** —
“The ETS’s “cap and trade” scheme creates a limited emissions market, within which 11,000
power stations and industrial plants can buy or sell allowances [and] offset their emissions by
paying for accredited emissions cuts elsewhere.”** However, BBDP is not reliant upon the ETS
as opponents of the market “have raised questions about the veracity of some of these schemes,
the over-allocation of free allowances to heavy polluters, and the extent to which prices —
currently hovering at around €5 a tonne — can help fuel switching.”* While the current system
does have the ability to raise prices by capping and lowering the amount of available credits,
these measures “will not be enough to cut emissions to at least 80% of 1990 levels by 2050, as
the EU has promised.”*> BBDP may be able to provide the precedent to spur additional

international investment by other EU member nations, making this goal more achievable.

Renewable Natural Gas
The realities of renewable energy generation and importation can be unpredictable and

are often prohibitively expensive.*® Even traditional fuels carry a similar burden due to the cost
of exploration as well as corruption in both the private and public sectors.*’ Even advanced,
domestically-controlled sources of large-scale renewable energy such as EGS*® are risky in the
tectonically-active Andean region. Therefore, it is essential to develop clean, renewable, and

reliable sources of fuel in order to ensure the greatest equitable access to energy as well as

38 Energy Price Spread: Natural Gas vs. Crude Oil in the US

3% Bolivia: over 27,000 vehicles where converted to natural gas in 2014

40 Bolivian Government Supplies 200 CNG Engines for Santa Cruz Buses
4'EU 2030 Goals

42 The EU Emissions Trading System (EU ETS)

4 EU set to emit 2bn tonnes more CO2 than Paris climate pledge
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4 EU set to emit 2bn tonnes more CO2 than Paris climate pledge

46 The truth behind Costa Rica’s renewable energy

47 Brazil’s Petrobras Reports $17 Billion in Asset and Corruption Charges
48 How an Enhanced Geothermal System Works
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maximize the value of energy-related exports.*” These points become more salient following the
conclusion November’s COP21 when considering the fact that the European Union is already on
track “to emit 2bn tonnes more CO2 than it promised at the Paris climate talks, threatening an

agreement to cap global warming”>°

at two degrees Celsius.

More recently, clean and sustainable energy sources such as solar PV and wind have
become more affordable as the cost of materials and construction have dropped dramatically, due
in part to massive investments promoted by the German and Chinese governments.>' The
technologies that combine to make RNG — AD and biogas capture, fuel upgrading facilities,
CNG delivery units, storage tanks, and pipeline injection installations — have followed a similar

downward trend in component cost.>

The price of biogas-generated electricity delivered in the
United States (where end-use prices are higher than those in Bolivia due to regulatory
requirements and lack of subsidization) varies with feedstock composition, but averages roughly
$0.10 to $0.20/kWh,>* comparable to and competitive with that of offshore wind ($0.20/kWH)
and solar PV (80.125/kWh).*

Bolivia’s economic backbone is fossil fuel production, particularly NG which comprises
roughly 45% of total national exports, skyrocketing past the considerable growth of domestic

consumption in recent years:>¢

4 Brazil Increases Natural Gas Imports from Bolivia to Restart Power Plant

S0 EU set to emit 2bn tonnes more CO2 than Paris climate pledge

3! Global Trends in Renewable Energy Investment 2015

2 Anaerobic Digestion — Case Studies

53 How Much Renewable Natural Gas Can Be Produced

3 An Analysis of Energy Production Costs from Anaerobic Digestion Systems on U.S. Livestock Production
Facilities

%5 Solar Electricity Cost
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Bolivia's natural gas production and consumption, 1990-2010
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“Bolivia has trumpeted the success of increasing both gas exports and domestic consumption.”®

Given the recent depression in oil prices,* the net volume of CHs and petroleum exports must be
maximized in order to maintain profits margins and economic growth. Projections for the oil and

t°! and projected®’ instability of the

gas industry in the coming decades,®® coupled with curren
commodity, show that nations relying on fossil fuel resources for export and/or import are in
danger of rapid price fluctuations, especially those locked-in to long-term contracts;® a point to
consider should “Bolivia prove [to be] an unreliable gas supplier for partners such as Brazil, it
may bring more competition upon itself in the shape of LNG imports.”%* Bolivia’s lack of ports —
the nation lost its access to the Pacific Ocean in a war with Chile in 1884% — contributes greatly
to lost profits as neighboring nations often levy large fees for utilizing their pipeline network.
Just as important as the economic benefits of RNG are the fuels GHG emissions-reducing

capabilities. The composition of the fuel is nearly identical to that of traditional NG, but offers

up to a twenty-five times greater GHG abatement by replacing CH4 with CO2.%¢ Due to this

57 Image — Bolivian Natural Gas Production & Consumption — U.S. EIA
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0 Energy Outlook 2035
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%5 Chile and Bolivia are still arguing over the outcome of a war they fought 131 years ago
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conversion of fugitive gases to usable energy, the carbon intensity biogas derived from food and
related wastes is -15g/MJ compared to that of 99.18g/MJ for gasoline and 68g/MJ for diesel.®’
Beyond easily replacing coal as a source of electrical energy, “biogas provides the lowest carbon
fuels — or transportation of any kind — currently available” while captured agricultural, landfill,®3
and wastewater gases® offer a minimal carbon intensity ranging from ~8g/M1J to ~15g/MG —
even EVs have a 30.80g/MJ impact.”°

Scaling-up these savings could bring massive reductions to Bolivian and German GHG
emissions as in the state of California the full utilization of wastewater treatment gases, alone,
could reduce its CO> impact by 3MMT, annually.”! BBDP will allow Bolivia to further
strengthen its control of NG revenue without exposing itself to international market fluctuations
after experiencing serious tensions with major international actors during the 2006
nationalization of the oil and gas operations in the country.”” Given the German investment in the
initial development of BBDP, maintaining and expanding RNG capacity would represent a
minimal portion of YPFB’s annual operating budget as “construction of the Gran Chaco natural

»73 alone. This is to say nothing of the nation’s need to

gas liquids separation plant cost $700m[,]
bolster exploration efforts in the face of dwindling reserves and RNG represents a way for
Bolivia “to maintain and expand gas production. Contrary to government confidence, some
analysts and industry insiders expect production to start falling soon from its current level of
about 60m cubic metres a day.”’*

Moreover, while “technologies for anaerobic digestion and biogas clean-up are maturing
and evolving[,]””° the challenges posed by RNG utilization are minimal in comparison to
YPFB’s overarching energy goals’® and would help the company reduce its carbon footprint in a

“well-to-wheels” scenario.”” Lastly, the cost of the proposed installations can exceed repayment

7 Why California Needs A Renewable Fuel Gas Standard

%8 Landfill Gas Power Plants

% Saving the World, One Sewage Treatment Plant at a Time

70 Why California Needs A Renewable Fuel Gas Standard

"I Why California Needs A Renewable Fuel Gas Standard

2 Bolivia’s Nationalization of Oil and Gas
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75 Renewable Natural Gas for Transportation: An Overview of the Feedstock Capacity, Economics, and GHG
Emission Reduction Benefits of RNG as a Low-Carbon Fuel
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77 Full Fuel Cycle Assessment: Well-to-Wheels Energy Inputs, Emissions, and Water Impacts
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in their combination of fuel produced and GHG emissions reductions generated by the nation’s
potential feedstock capacity.”® And by encouraging various sectors to participate in BBDP, the
Bolivian government will have created a system wherein the initial cohort of German advisors
and technicians can share their expertise through BATTS.”

This process would mimic the formative days of the El Ceibo Chocolate Company which
could create a culture of education and inclusion around the nation’s energy sector through RNG.
And while the proposal recognizes the ramifications of “white elephant” projects and their
implication for development in Bolivia, BBDP’s sustainability is not singularly reliant upon
either of the nation’s involved nor the ETS for funding nor the education and training of a new
workforce through BATTS. Lastly, YBFB’s history of cooperation with other nations and
international energy firms is lengthy and has proven successful in exploiting hydrocarbon

resources throughout Bolivia,* providing a model for BBDP to follow.

By economizing waste streams, Bolivia and Germany stand to reduce their contributions to
climate change in nearly every sector.

Figure 1: Estimated Global Anthropogenic
Methane Emissions by Source, 2010
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3. Climate Change-Abating Development
Challenging the post-development theories posited by Arturo Escobar in ED

Introduction
As of this writing, anthropologist Arturo Escobar’s influential book is entering its 21°%

year of circulation and remains a seminal text in the development world; however, much has
changed in Colombia (ED’s primary focus), Bolivia, and the rest of the world in the interim. The
gap between the poor and the wealthy has widened in nearly every nation,®” demonstrating a
growing need for the redistribution of capital, knowledge, and technology to fight threats to
humankind’s wellbeing such as climate change — especially in emerging economies relying on
natural resources for basic survival. Given the relatively new constitutional Law of Mother
Earth,®® Bolivia stands to set a higher global standard in this practice by developing sustainable
domestic economic and environmental protections. As the nation reimagines its development
practices, international assistance in the matter could be of great benefit.

More specifically, the development paths taken by Bolivia and Colombia stand apart as
Colombia has developed strong international and commercial relationships since the demise of
Pablo Escobar® while the Bolivian government has spent a good portion of Evo Morales’ ten
years in office taking measures to fight the encroachment of multinational corporations upon
culture and the economy. This process of decolonization,®® namely in the agricultural and energy
sectors, has “helped to foster the environmental movement [such as] the protection of rainforests
and animals.”*® Bolivians are adamant about the protection of Pachamama (Mother Earth),
spurred by Bolivia's large indigenous population,®” whilst self-developing its economy and

natural resources in a sustainable manner.5®

De-Growth & Post-Development
The primary detractor to Escobar’s claims are temporal in nature (i.e. the fact that ED

was published in 1995), although he belongs to a much larger school of post-development theory

that has since evolved and incorporated some aspects of the sustainable discourse.?® However,

82 Global Inequality

8 Law of Mother Earth — The Rights of Our Planet — A Vision from Bolivia

8 The Effects of the Drug Cartels on Medellin and the Colombian State

85 Globalization and the Decolonial Option

8 Healy, Kevin. Professor — George Washington University, Washington D.C. 2.8.16

87 Survival instincts

88 Indigenous Power: Renewable electricity and sustainability in Mexico and South America
% Healy, Kevin. Professor — George Washington University, Washington D.C. 2.8.16
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observers go farther in citing the literature as being “too narrow in its scope” and claim Escobar
wants “the best of both worlds”® when he calls for the maintenance of “new practices of vision
and knowledge, even if these resistances take place within the modes of the development
discourse.”®! Escobar demands extreme ecological protections as well as economic and social
equality without the processes of development taking place — a seemingly impossible feat in a
nation that demands decolonization as well as poverty alleviation and environmental
conservation.

While BBDP agrees that “conventional development” would be a detriment for the
nation, it does not maintain the sentiment that all forms of development are “colonialist”®? in
nature as there are several discourses which push back against such practices both outright and in
prioritizing self-development, environmental protection, and sustainability,”® even when assisted
by other cultures or nations. Escobar's dichotomous argument is evident as early as ED’s preface
when he acknowledges the progress of societies in the inclusion of peasants, women, and the
environment in political activities but does not extend the same recognition to advancements in
sustainable economic growth whilst lamenting the apparent unmaking of the Third World.

The failures of traditional practices in several emerging economies is not as a simple as
Escobar states due to “the increasing opposition to [development] by popular groups in the Third
World.””* He further complicates the possibility of interdisciplinary collaboration by prioritizing
“local constructions” and stating one must “focus on popular groups’ forms of resistance to the
introduction of capitalist practices[,]”*> thereby preventing the elevation of the local discourse to
broader venues of public discourse. However, recommendations such as this are “too

296

categorical” as “blanket prescriptions™” are generally counter-productive even to de-growth

practices. Escobar's rebuke of a then-new discourse of development alternatives is highlighted in
ED’s conclusion when he cites the need for alternatives to development that prioritize “1. local

culture & knowledge; 2. critical of science; 3. localized, pluralistic grassroots movements.”’’

% Healy, Kevin. Professor — George Washington University, Washington D.C. 2.8.16

91 Escobar — Page 155

92 Escobar — Page 9

93 The Whole-School Approach to Education for Sustainable Development: From Pilot Projects to Systemic Change
% Escobar — Page 4

%5 Escobar — Page 95

% Healy, Kevin. Professor — George Washington University, Washington D.C. 2.8.16

97 Escobar — Page 214
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What’s troubling about this is that conclusions similar to this drawn throughout ED “do
not allow for” the existence or inclusion of “beneficial or positive development.”® It is essential
to note that unlike with theories, the negative effects of actions within a given environment
and/or ecosystem can be defined, measured, and remediated with the implementation of
solutions®” such as those recommended by BBDP. Unfortunately, the developmental (in)actions
of one nation — regardless of its intention and governmental structure — can have detrimental
effects on countries on the opposite side of the world.!*’ So while the de-growth approach to
development may result in temporary positive gains for a given nation, the negative effects of
development practices taken by any other combination of countries may prove insurmountable,
over time.

Bolivia has recently seen a dramatic spike in per capita GDP, contributing to a halving of
the socialist nation’s poverty rate through “a welfare policy of cash-transfers and fuel subsidies
to underpin growth in domestic demand, thus softening the model’s harder side.”'! This
structure provides a unique opportunity for the rapid development of sustainability programs in a
variety of sectors. By providing adequate economic support as well as legal protection for
sustainable development in the nation whilst continuing its decolonization efforts along the way,
the Bolivian government could prove incorrect several key elements of Escobar's rebuke of
development models made within his interpretation and application of the de-growth

discourse.'??

Sustainable Development
“Mother Earth is considered sacred, from the worldviews of nations and peasant indigenous
2103
peoples.
At the time of ED’s publication, the four main aspects of the school of sustainable

development as described by Escobar '* were in their formative days and have since been

extrapolated to include a holistic'® approach to living beyond resource consumption.'’ BBDP is

%8 Healy, Kevin. Professor — George Washington University, Washington D.C. 2.8.16
9 Escobar — Page 155

100 Global warming: China’s contribution to climate change

101 An influence too far
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centered on a foundation of acknowledging the imperfections of the world as a whole to
maximize productivity by rejecting the reliance upon perfectly predictable resources as a
given.'”” What’s more, it can take generations to codify and/or reform a given social construct
that appears to be self-evident to the casual observer, such as those of climate change acceptance,
gender equality, and racial tolerance in the United States. So while the effects of the sustainable
development discourse are yet to be realized climatically — but are more than evident
technologically — they should not be wholly dismissed.

BBDP recognizes that “there are a lot of complexities” involved in development and a

wide amount of “viable alternatives”'%®

which can satisfy Bolivians of all walks seeking to
advance society, in one way or another. This point should be of great import to observers such as
Escobar as the decoupling of national GDP from GHG emissions'% has proven that sustainable
development is possible using the best available practices. This process will only continue to
accelerate the remediation of previous climate and environmental degradation as technologies
such as those contained in BBDP and their analogues advance, accordingly.!'® As such, BBDP
recommends a hybridized model'!! of technical development incorporating traditional methods
of communication between humanity and Pachamama.

And while Escobar’s interpretation of development in 1995 is both relevant and
necessary for the continued understanding of the perils of traditional development, it is also
incorrect in its conclusion that sustainable development is “self-destructing and being unmade by
social action, even as it continues to destroy people and nature. The dialectic here tends to push
for another round of solutions, even if conceived through more radical categories — cultural,
ecological, politicoeconomic, and so on[.]”!'? Ultimately, development is not a binary practice,
rather it occurs on a broad spectrum where one observer’s calculations of a given project may be

that of inadequacy while another’s assessment may be that of extreme over-development, as was

the case with Escobar’s view of the UN’s FNPP. Escobar cites Talal Asad's claim that
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(1313

anthropologists are hesitant to question ““‘the power structure within which their discipline has

taken shape™”!!3

whilst pointing the reader in the direction of colonialism and neocolonialism.
While one is inclined to believe that human nature dictates the preservation of these
systems of dominion, modern anthropologists face a much larger obstacle in examining the
ongoing development of cultures practicing methods of decolonization. BBDP also places a
priority on environmental protection over that of growth economics!!'* so that Bolivia can regain
trust in its stance on environmental protection as “controversially, the prospect of drilling in
protected landscapes has been raised. That has sparked unease among environmentalists
previously sympathetic to Morales’ administration[.]”!!* But the need for growing Bolivian NG
reserves is great as they were “adjusted down dramatically about six years ago on technical

grounds,” with “roughly 10.5tn cubic feet”!!®

remaining. Given the instability of global NG
prices coupled with global increases in NG consumption,'!” the importance of RNG reliance
should be evident to analysts and environmentalists, alike.

Escobar states that “[u]nderdevelopment became the subject of political technologies that
sought to erase it from the face of the earth but it ended up, instead, multiplying it to infinity.” !
This type of language is dangerous as it not only disregards any health related benefits of
development, but seemingly bars the application of the sustainable development discourse from
proffering solutions to preexisting problems. BBDP loans will not have to be repaid by the
Bolivian government as they are solely receiving technology and expertise,''? avoiding the perils
of nonpayment of World Bank, IMF, ' or other international financial loan obligations'?! such
as using “the foreign-exchange earned from exports to pay off loans (more often than not, center
countries levied high tariffs against Third World products)[.]”'?? In “solving the problem of a

given case,”!? the GIZ will work with private sector companies to “take responsibility for the
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plan's implementation”"“* whilst Bolivian institutions will handle “[hJow the new policy and

accompanying technologies are decided upon[.]”!%

Energy Production
In addition to its GHG-reducing capabilities, RNG utilization may also prevent YPFB

from profitably exploring for gas reserves via fracking.'?® Thankfully, the practice is not
currently in taking place in Bolivia, although it has been discussed by YPFB’s directors and
among regulatory circles.'?” Unconventional NG exploration carries wildly unpredictable costs,
but even relatively optimistic estimates peg them at around $500/1000m? in developed
nations.'?® When given the current market prices for oil and NG, the survival of even the most
advanced exploration operations on the planet are in question — “many sources put the average
break even point for a fracked horizontal well above $60 a barrel with the higher-cost wells
coming in at over $90 a barrel.”!?’ “The average cost per well was calculated at $2.38 million, of
which around a quarter is directly related to the fracking process itself.”!3° Considering the low
cost-per-volume of NG coupled with Bolivia’s 75/25 composition of NG-to-oil reserves,
fracking for NG becomes even more uneconomical.'?!

Market forces, which Escobar tends to rebuke, may finally be able to align with the
beliefs of environmentalists. The limitations of relying on RNG for fracking prevention would be
linked to the scalability of the chosen AD technology as not all installations behave in the same
manner as most have not yet existed long enough to prove their ability to maintain output levels
indefinitely. However, as RNG production does not require geological exploration, it does not
contain any of the harmful chemicals used in fracking,'*? nor does it create topographical
instability. Considering the numerous calamitous possible outcomes that could arise from
fracking near high-altitude populations and low-lying areas,'** preventing oil and gas exploration

via fracking methods is essential. BBDP could prevent its economic viability in providing
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upgraded biogas as in Ontario, Canada, where RNG is incorporated into pipeline delivery and the
average cost of NG to the consumer is ~$380/1000m?.!34

The sharing of information and wealth must be incorporated into Bolivia’s brand of
sustainable development if it wishes to maintain its historic economic growth and diversification,
especially when considering “that the nationalisation left the government “take” from some gas
fields at 82 per cent, Bolivia has not been good at incetivising foreign investment.” !> Therefore,
BBDP suggests that the defense of development should not be codified in legislation, policies,
and/or regulations supported solely by those in favor of its traditional forms such as the military.
Instead, it recommends that those who believe the process can be reformed in-motion as it
attempts to remediate the damage done by predecessors such as consortiums of farmers, laborers,
and miners, much like those who stood to eradicate governmental and judicial corruption. 3¢

RNG utilization could reduce Bolivian and German GHG emissions by up to 25 times of

what would have occurred otherwise through the release of CO» in the place of CH4!*’

as they
will not be reduced immediately following the nuclear shutdown in 2022 for two main reasons.
Although renewable energy sources are, operationally speaking, GHG-free, they require
significant energy inputs for their construction and have much shorter lifespans than nuclear
power stations.!*® Compounding this is the fact that many power providers have opted to reopen
shuttered fossil fuel-burning facilities or constructed new NG-fired plants as fuel prices are at a
historic low.!*° But these prices have not deterred President Morales’s cabinet as it has
authorized “oil exploration in the country’s protected areas, unafraid to clash with an
environmental NGO that supported [the president] when he was the leader of the opposition in

Congress, a decade ago.”'*°
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Bolivia has the opportunity to reshape its electrical generation portfolio, which has seen
increases in its share of natural gas and decreases in renewable energy, by diversifying its
energy consumption profile.

Unfortunately, in nationalizing the majority of industry in the country, foreign investment
has been deterred from (re)investing in the nation — Sumimoto remains as the only major
multinational corporation working in the nation’s commodities sector.'** YPFB stands as the sole
oil and gas company exploring and producing hydrocarbon resources in the nation. However,
there is a desire for “foreign companies to take part in the drive to lift reserves to 11.5tcf in 2021
and 18tcfin 2025. These figures include the depletion of existing reserves|,]” an important note
to consider while YPFB now relies heavily on international oil and gas conglomerates for
assistance in exploring for new fossil fuel resources.!** A decrease in GDP will not be welcomed

warmly by the Bolivian population, regardless of the discourse chosen by the government.
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Holistic Agricultural Production
“With soya alone representing Bolivia’s third-biggest source of foreign exchange after gas and
mining, the government has announced ambitious plans to boost the area of land under
cultivation from 2.7m hectares last year to 4.5m hectares by 2020.”'%

A major component of Escobar's anti-capitalist agricultural argument is outlined when he
cites the promotion of “fertilizers, pesticides, and improved seeds” !¢ (i.e. GMO) through FNPP
in Colombia to the benefit of multi-national corporations. BBDP recognizes the threat that
analogous programs pose to fragile ecosystems — from soil exhaustion to land-use change, non-
traditional agricultural practices have taken a toll on the viability of arable land around the
world.'*” BBDP aims to prevent and/or curtail similar practices in Bolivia through the production
of natural, organic fertilizers generated during AD for agricultural use. BBDP agrees with
Escobar regarding the mechanization of genomes for economic benefit in supporting

“restrictions on the use of biotechnology” !

as RNG installations could easily incorporate
animal waste (i.e. manure) from llamas and guinea pigs'*® to produce soil enhancers, thereby
eliminating the necessity for reliance on chemical products introduced during “the Green
Revolution”!*" that decrease the viability of fertile land.'>!

What’s more is that recent research has shown that the improvement of soil may not only
increase production yields but help to store additional CO», as well;'*? however, Bolivia has
already begun construction on “[a]Jn ammonia and urea plant to make fertilizer|...] in an $877m
investment.”!'>* These plans should be seen as issues of great concern for both agricultural
producers and environmentalists as Santa Cruz’s president of the soya producers’ business
chamber, Reinaldo Diaz, has dubbed those opposed to GMOs as “brainwashed.” He continues by
saying that “[w]ithout biotechnology, it makes it very difficult to compete with our neighbours,”

appealing to the economically-minded farmers of the eastern lowlands.!>* This process will

ultimately damage Bolivia’s case for “organic” value-added products, which could bring in
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revenues as high, if not higher, than massive quantities of GMO crops.'> The proposal disagrees,
however, that sustainable development systems are inherently damaging, ecologically, with the
examples of sustainable agricultural'>® and industrial practices'’ increasing rapidly throughout
the world.

The prevention of drastic land-use change is extremely important to the survival of aerial,
aquatic, and terrestrial ecosystems, but we are not witnessing nature's “symbolic death” as more
recent generations coming into power have placed the utmost import on the conservation and
preservation of nature.'>® And with its introduction of the SDGs, !> the UN has codified the need
for environmental protection and remediation efforts in all nations, regardless of respective
economic development levels. Bolivia has the ability to contribute to these efforts with its great
potential “for the management of grass as an AD feedstock to be recognised under agri-
environment schemes” given its vast land resources, thus contributing to the nation’s “landscape

diversity and biodiversity.”!%’ The benefits of AD for agricultural production include:

e Reduced weed and disease burden

e Greater availability and topsoil penetration of nitrogen

e Additional soil carbon sinks arising from the supplement with crop feedstocks

e Reduced leaching leading to better availability of nutrients'¢!

The capacity for environmental remediation through sustainable development practices
generates similar results to Escobar’s de-growth models without the economic burden of market-
throttling. And while the sustainable development discourse imitates its predecessors in

2162 jt does so

operating as “a practice, with conditions, rules, and historical transformations|,]
while countering many of development’s historical prescriptions through traditional methods
already in-place. Moreover, innovative agricultural practices such as “using wildflower borders
and wildflowers grown as part of an environmental scheme as feedstock”!%* would be easily

implementable in a nation as sparsely populated as Bolivia.
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This supplements one area of particular concern for BBDP, standing in accordance with
Escobar’s recommendations — discouraging monoculture agri-practices such as the encroachment
of coca production on protected areas like the TIPNIS.!%* These delicate ecosystems must be
protected from development, and one way of doing so is to promote the diversification of
agricultural production in currently unused or underutilized lands. “Thomas Killeen, an
environmental scientist, argues that Bolivia could increase its agricultural production
dramatically “without cutting down a single tree”[...] The country could easily double or triple
production with no further deforestation if producers adopted modern water management while
expanding crops to underutilised pastures[.]”'®

In growing quinoa alongside corn and soya with grass and wildflower borders, topsoil
can remain fertile for much longer, bringing increased production yields, as well.'® But
governmental incentivization'®’ is necessary to stimulate the rural Bolivian agricultural base as
“technology is capital intensive and farmers prefer to invest their money in land.”!%® BBDP
posits that RNG production will result in land-use diversification as farmers will no longer have
to consider producing a singular “cash crop” for the marketplace'®® as nearly all byproducts are
fit for AD. Moreover, the market for organic Bolivian quinoa has already been established as
“people from New York to London pay roughly $10 a pound for it[...] The U.S. imports 60 per
cent of Bolivia’s quinoa production; the rest goes mostly to Europe[,]” climbing from “4,900
tonnes in 2005 to 35,000 tons in 2013[.]"'"°

This has been a tremendously powerful force in aiding indigenous Bolivian farmers from
escaping the “poverty” Escobar claims was invented by developed nations as “[t]he price paid to
Bolivian producers per kilo of organic royal quinoa” rose “from under $1 in 2007 to almost $5
last year.”!”! The integration of indigenous agricultural practices,!’? as recommended by the Law
of Mother Earth, such as crop rotation in high-altitude areas could provide for an even more

profitable export industry. These practices could be expanded to “marginal and idle land” found
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throughout Bolivia, the “result of degraded soil quality, [which] remain largely unused for any
agricultural purposes;” these lands also “have the potential to supplement or supply grass silage
for AD without displacing any arable land used for food production[.]”!”* The promotion of
these practices can take place swiftly as Bolivian “institutions do not necessarily work in a
capitalist way — you must start from zero.”!”* And unlike FNPP, BBDP does not promote the
alteration of domestic food production or consumption.!”®

But Bolivian expansion has come at a price in the form of deforestation, “in marked
contrast with the leftwing government’s environmental rhetoric.”!’® For a nation that places a
tremendous value on Pachamama, this is troubling considering the available alternatives. RNG

utilization could help to “reduce GHG emissions from wildfire by 65 percent or more[,]”!"7 i

n
some cases, which would be of great benefit to the conservation and protection efforts in the
lowland Amazonian and TIPNIS regions. Lastly, an RNG marketplace may disincentivize the
cultivation of crops as a feedstock for biofuel, a process which “well-to-wheels” analyses have
proved to be more damaging to the environment than traditionally fuel production.!”® This is an
important note for Bolivians to consider as “the government claims that only 10% of the country

has been explored for hydrocarbon resources.”!”

Conclusions
When compared, Bolivia and Germany have relatively different cultures, histories, and

economies but have cooperated for many years. BBDP presents yet another avenue for the
countries to come together through commonalities (i.e. agriculture and NG consumption for
energy and transportation) to develop climate change-abating systems and technologies through
their respective regimes of representation. '®° In addition to operationalizing many elements of

sustainable development, BBDP also provides an avenue for the satisfaction of all four pillars of
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CSR — environmental, economic, social, and civic duty.!8! In this regard, BBDP recognizes the
necessity for including several of Escobar's recommendations contained in ED in regards to the
temperance of international corporate exposure.

His critiques of economic assistance as a necessity in the Third World, in addition to the
dominion of cultures and the demolition of tradition in the processes of development, are
generally correct. They are lacking, however, a positive application wherein climate, culture, and
international relationships — both diplomatic and economic — can be healed and reformed to
create new regimes of representation. As such, BBDP targets “situations and people other than
those provided by the [traditional] development discourse”'®? by rejecting the “peasant model”!%?
and taking a bio-centric approach to development by placing an economic value on ecological
conservation'8* whilst maintaining a hybridized focus on both long-term GHG emissions
reductions in addition to short-term economic benefits.

BBDP can accomplish the goals set forth by Escobar when he calls for “[t]he
investigation of alternative representations and practices in concrete local settings, particularly as
they exist in contexts of hybridization, collective action, and political mobilization.”!®* The
proposed international cooperation can result GHG emissions reductions for both nations as well
as a vibrant exchange of cultures. BBDP rejects the FNPP-esque methods of studying and

vi
solving a “problem’!8¢

and funding value-extracting products without replacing the capital
necessary for future self-development through an environmentally-conscious discourse. In all,
the strategies recommended by BBDP stand in accordance with many of the tenets of Escobar’s

book, and do so in a profitable and sustainable fashion.

“I concluded that the struggle over representation and cultural affirmation must be carried out
in conjunction with the struggle against the exploitation of and domination over the conditions of
local, regional, national, and global political economics. The two projects are, indeed, one and
the same.” "%
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Unfortunately for the supporters of the post-development discourse like Escobar, '3
traditional practices like slash-and-burn agriculture'® must be discontinued as the planet can no
longer sustain the damage it causes. And while a given development discourse can effect entire
populations upon implementation, only a select few may realistically understand the discussion
and participate in the debate of its merits.!® I must applaud Escobar for his inclusion of Marx's
refusal to include technology as an “exogenous variable” as compared to the constants of
“natural resources and institutions” in relation to the equation of “changes in capital and labor
productivity[.]”'*! In citing Marx's applications of surplus value over absolute surplus, Escobar
has highlighted a turning point wherein waste can and should transition from a logistics necessity
to a production necessity'®? to the benefit of all.

The “ongoing dialogue between all living beings” is represented in BBDP by the desire to
provide equitable access to sustainable energy and healthy food in all their forms for Bolivians
whilst respecting the environment, just as each farm “for instance, demands different cultivation
routines, different practices of caring.”!'®> And much like BBDP, several economists have
challenged “tenets of orthodox economic theory (particularly the theory of international
trade)[...] which included structural considerations, and showed greater concern for the standard
of living of the masses.”!** The de-growth discourse posits that “[t]he euphoric mood the boom
of the 1920's created turned somber” '*° in regards to the failures of development, but this does
not mean that the practice of should be discarded, entirely. The process has proven to be able to
reverse the damage done by previous generations and sustainable development should be seen as
a tool for decolonization as well as integration in the world.!*® Escobar's assertion that
technology is not “neutral” must be taken advantage of to uplift and affect positive change, not to

be used “as an instrument for the creation of cultural and social orders.”'®’
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4. Case Study
The El Ceibo Chocolate Company

The case study for BBDP serves as a pilot project for Bolivian RNG and focusses on the
El Ceibo Chocolate Company!®® for AD of agricultural and production-related wastes, fuel
upgrading, onsite electricity generation and waste heat utilization.!*® Following successful
operations at El Ceibo, BBDP is to be expanded to nearby restaurants, farms, and similar
cooperatives to power the vehicles they operate, for onsite or distributed energy generation, and
for the production of organic fertilizers. Benefitting from the successful demonstration of and
data generated by BBDP installations in El Alto and La Paz, RNG utilization via pipeline
injection can take place throughout the nation. The cooperative is of great interest to the proposal
for several reasons, primarily due to its history of cooperation with the German government and

volunteers from the nation in providing both financial and technical assistance to El Ceibo.?”

“[C]limate change adaptation is becoming increasingly important and is being incorporated
into existing projects in the priority areas of agriculture and water.”*"!

Headquartered above its production facilities in El Alto, El Ceibo is a model cooperative
mirroring somewhat the nation’s governmental structure of shared management, wealth, and
indigenous inclusion — its organization also mimics traditional Andean cacao cultivation
practices in that members rotate from the factory to management to the fields and beyond.?? El
Ceibo began as a “very crude operation,” but knew early on they wanted to expand and produce
“value added products,” starting with “small balls of chocolate, like candy.”?* Prof. Kevin Healy
of Georgetown University cites the company as an “important case because it shows how you
can have development with traditional cultural norms.”

While member farmers of the cooperative are often situated close to one another, they are

some distance from the production facility, thereby making transport of cacao to the factory in El
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Alto a difficult and expensive proposition.?’* Moreover, when the cooperative brought in large

trucks “at a very low price” in order to “break down the middle man,”?%

it could not compete
because it did not yet possess the proper skillset for rapid production and distribution
amplification. El Ceibo went back to a smaller method of transport for the La Paz district.
BATTS would be able to impart the marketing expertise necessary for the successful

introduction of more advanced production and transport technologies.

“It hasn’t been an easy ride and they 've had a lot of support. ’**

El Ceibo was chosen as the pilot for expansion because of its longstanding relationship
with Germany as the government helped to get the cacao producer off its feet — technically
qualified Germans, Brits, Swiss, and others volunteered vital assistance to help manage early-on
as markets emerged in the late ‘80°s.2°7 “German technical assistance was even more important”
than luck “as it was sustained and precise[,]”?%® fostering capacity increases that lead to
international distribution. And while development is “more complicated in the city because of
critical zoning issues,” the planning and construction of BBDP facilities could help El Ceibo
repair its relationship with the local government following recent “troubles” with the municipal
government after it proposed “shaving property” to build a larger roadway and for other
transportation projects.%’

The factory is an ideal location for the AD of organic waste because such facilities are
“(falsely) often perceived as a poor neighbour” but operate most efficiently when “close to
markets for digestate” while producers are generally “just as willing to build waste AD on farm
as others are to build them on the edge of urban areas.”?'® And as the host of BBDP’s initial
installations, the cooperative will make the ultimate choice for the location of AD, upgrading,
and filling stations — whether they are at the factory in El Alto or closer to the cooperative’s
cacao producers in the field — and will serve as the basis for the estimation of agricultural and

industrial biogas feedstocks in the municipality.
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The minimum requirements for AD dictate that El Ceibo, let alone the surrounding area,
can provide sufficient feedstock for RNG upgrading as “site constraints (access, planning, and
adjacent enterprises) together with locally available feedstocks]...] determine what is
feasible[.]”?!! There are numerous agricultural and commercial activities (e.g. restaurants) in the
department with “considerable potential to make effective use of the by-products from farm
based food processing in smaller scale AD plants and it is evident that AD plants can be run
effectively on a mix of feedstocks.”?!? Lastly, in working the governmental ministries and
private sector companies, El Ceibo will not have to provide a workforce for the planning,

construction, or maintenance of RNG facilities.

Technologies & Payment
BBDP requests the sum of $5,000,000.00 (USD — €4,454,939.05 as of April 24™, 2016)

to construct inexpensive tubular digesters at the El Ceibo factory as they have proven to be
effective in capturing biogas from organic waste in variable temperatures at high altitudes
utilizing a multitude of feedstocks.?!* RNG upgrading units and electrical generation capacity
will be installed as well as an NG filling station for the cooperative’s vehicles. The proposal
requests these funds from the KfW Bank of Responsibility?! through renewable energy
generation programming?®'® as well as R&D grants?!® from Germany Trade and Invest.>!” BBDP
requires only a single payment as the proposal is designed to reflect the one-time increase of
German GHG emissions due its large-scale development of renewable energy following the
closure of its nuclear power facilities — the country aims to generate 60% of its energy through

0218

renewable technologies by 2050*!® even though it does not provide any R&D tax incentives.?"’
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German companies will be contracted to install:

e High-load Fermentation and Tubular AD —

o Agraferm units can “cope with very high viscosities without having to forgo
operational reliability, flexibility and gas yield”??° and are more easily
constructed and operated in areas like El Alto compared to analogues.

e Biogas upgrading facilities —

o Agraferm Technologies has had experience in upgrading biogas since 2008

and delivers “250 Nm?/h” of RNG from its “AD plant [in] Ketzin, DE.”??!
e NG filling station(s) —

o “E.ON Gas Mobil — currently operates approximately 100 natural gas filling
stations, making the company the largest natural gas filling station operator in
Germany.”??

e CHP generator(s) —

o Siemens offers NG CHP generators from “4MW to 400MW” for use in

variable-scale production activities and baseload power generation.??*
e NG storage capacity —
o “E.ON Gas Storage operates the third largest storage reservoir in Germany,

Bierwang, which is a former gas deposit located in sandstone strata at a depth
of 1,500 metres.”?**

These installations are intended for use by El Ceibo for reducing waste, providing fuel for
transportation, onsite power generation, and heat-capture for processing goods. These funds will
allow the private sector to operate more efficiently, and upon completion of the initial phase of
BBDP, German investments may be recouped through renewable energy supports systems>2>
such as the ETS. But more needs to be done by the EU to encourage carbon trading as the market
has been lambasted by critics and hovers around the “current lows of €5 (£3.9) a tonne[.]”*?°
Through demonstrable success in developing an international climate change abating project,
BBDP could provide an important first step for the ETS “needed to push the carbon price upl...]
and spur clean investment. For emissions not covered by the carbon market, there will be tussles

over how to allocate national responsibility for the 40% goal.”?*’

220 Maximum load fermentation for best gas yields

221 Gas-to-Grid: Biogas Upgrading Technology

222 Natural gas as fuel internationally and in Germany

223 Siemens Gas Turbines — Gas turbines with a capacity from 4 to 400 MW
224 E.ON Gas Storage operates 15 underground gas storage facilities

225 Renewable Energy — Support schemes

226 Germany and Austria call for higher EU 2030 climate ambition

227 Germany and Austria call for higher EU 2030 climate ambition
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German AD installations 2001-2011
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German expertise in biogas development will prove vital to BBDP.

Moreover, the footprint of an RNG utilization facility at sites like the cooperative should
be of little concern as the Atlas Disposal/CleanWorld AD in Sacramento, California stores
organic waste onsite whilst the digestion of 100 tons/day “can easily be done on one acre”?* of
land. Additionally, the size of biogas capture facilities in urban environments are minimal and
are generally attached to existing infrastructure and do not require additional space outside of the
upgrading facility. Lastly, RNG flowrates should not be an impediment to the initial success at
the El Ceibo factory nor BBDP’s regional expansion as they do “not reflect the state of the
process unless correlated with the influent amount of organic matter and methane and carbon
dioxide percentage. An increase of CO2 with a decrease of CH4 contents are significative of
disturbances and can be used as indicator for the beginning of the overload.”?*

BBDP recommends that the remaining funds be used to construct high-load fermentation
units for the factory as well as agricultural and commercial production in the surrounding area
followed by biogas capture facilities at municipal waste collection and treatment sites in El Alto
and La Paz. This portion of the proposal serves as the pilot project for the large-scale, high-
altitude AD of organic waste as the process is already generating roughly 95% more electricity
than being used for production at the Guabira sugar factory outside of Santa Cruz, >*! but at a

much lower altitude.

228 Image — AD Facilities in Germany — “The Case for Crop Feedstocks in Anaerobic Digestion”
229 Chapman, Katie. CleanWorld — Sacramento, California. 7.23.15

230 ANAEROBIC DIGESTION — Monitoring and Control

21 Bolivia’s Guabira sugar mill considers new 15MW — report
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RNG Expansion in Surrounding Areas
The next logical step for BBDP would be the expansion of waste collection at the

cooperative’s neighbors in El Alto and La Paz, beginning with agricultural producers, markets,
and restaurants.?*? From 2005 to 2014, restaurants have seen an 853% growth in sales?** and
concerns regarding storage of waste from these establishments may be alleviated rapidly via
anaerobic digestion®** coupled with biogas capture installations at municipal landfills and
wastewater treatment facilities. Unlike in Western nations such as the United States and United
Kingdom, organic waste is not necessarily a volume concern, but one of public health as
developed nations often see a higher rate of wasted food as compared to the global average of
30-40%,%* which is still a large amount. A waitress at a local food service establishment has
indicated the enterprise would be willing to contribute its waste to BBDP programming should

the opportunity present itself in a zero-cost scenario.*

232 Biogas Capture and Utilization: An Effective, Affordable Way to Reduce Greenhouse Gas Emissions and Meet
Local Energy Needs

233 Upwardly mobile

234 Many years of experience in waste pre-processing and recyling

235 One third of all food wasted!

236 Anonymous employee, Layka Restaurant — La Paz, Bolivia. In-person and mediated conversations.
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These collection services can then be expanded even further throughout the two cities to
include food and beverage distributers such as the upscale supermarket chain Hipermaxi®* and
Cerveceria Boliviana Nacional,?** producers of the ubiquitous Pacefia beer. Throughout Bolivia,
“beer consumption increased from 25.8 litres per capita in 2005 to 34.4 in 2013[,]” whilst the
American doughnut manufacturer Krispy Kreme “has announced plans to open a dozen stores in
Bolivia.”?*! The growth of supermarkets in the nation has been astronomical, as well, with a
600% increase in revenue from 2005 to 2014,%** attributable to the fact that the nation’s GDP per
capita has ballooned from “$1,200 in 2006 to $3,000 last year” leading to a 50% decrease in the

rate of poverty between 2006 and 2013.2* The aforementioned companies and their competitors

237 Image — Waste Composition — El Alto, Bolivia — KTH
238 Image — Waste Composition — La Paz, Bolivia — KTH
23 Hipermaxi S.A.

240 Cerveceria Boliviana Nacional S.A.

241 Upwardly mobile

242 Upwardly mobile

243 Upwardly mobile
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are growing rapidly throughout the nation and generate waste that is a prime feedstock for AD

installations®** such as those recommended BBDP.

“About half of [all] waste is organic matter that can be used for biogas generation/...] The
topography of La Paz presents a challenge for planning waste management but opportunities
exist to improve waste management”’**°

While this growth is of great benefit to Bolivians, one of the most important aspects of
BBDP for German biogas developers will be the data generated by the high altitude anaerobic
digestion of organic wastes and is the primary reason for beginning in the cities of El Alto and
La Paz. The setting provides numerous challenges, including sourcing the skilled workforce
necessary for construction, operation, and maintenance of the installations. The primary obstacle
of BBDP’s initial deployment will be that of rapidly changing temperatures, extreme weather,
and low barometric pressure in a high altitude environment; the results of AD in this location
will be of great import for the proposal’s technology providers. Fortunately, studies have proven
that feedstocks produced in such places like “llama—cow—sheep manure [mixtures were] found to
be quite stable with respect to daily biogas production[.]”?*®

The spread of BBDP into the residential communities of El Alto and La Paz may also
allow for the construction of distributed energy generation sources,?*’ serving as yet another
layer of protection against climate change-related calamity. When partnered with local waste
producers, the results of successful RNG utilization can then be expanded throughout the nation.
The diversification of an installation’s feedstocks would also prevent the expansion of what
“British land managers have largely avoided” — monoculture production — whilst generating
RNG at a more predictable rate “without increasing risk[.]”**® Sitting high atop the Bolivian
Andes, El Alto and the capital of La Paz are two of the nation’s largest, most densely populated
cities and suffer from worsening pollution problems?*° and economic disadvantages,>*°

hampering waste collection, storage, and treatment capabilities.

244 Chapman, Katie. CleanWorld — Sacramento, California. 7.23.15

245 Implementing Waste-to-Biogas in Bolivia — Summary for Policy Makers

246 The effect of temperature variation on biomethanation at high altitude

247 The Potential Benefits of Distributed Generation and Rate-Related Issues That May Impede Their Expansion
248 The Case for Crop Feedstocks in Anaerobic Digestion

24 Why are my lungs burning (Part 4, La Paz edition)

230 poverty Reduction Strategy Paper
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“The common practice in La Paz and El Alto today is to capture the landfill gas through passive
extraction, and flare the biogas. Thus no energy is being recovered from the process, and
valuable resources are being lost.”*!

These symptoms can be alleviated through domestic measures supported by international
cooperation such as the remediation of freshwater sources (e.g. Lake Titicaca),?>? “particularly
through the increase and protection of riparian vegetation, and restoring river and stream
channels to their natural morphologies.”*>* The proposal hopes to contribute to this effort by
proving non-polluting, organic fertilizers for agricultural production in all regions, thus reducing
the risk of organic waste contamination and seepage at landfills and wastewater treatment plants.
Lastly, the cost of maintaining RNG installations indefinitely should not worry YPFB analysts as
they can be recouped relatively quickly — “Typically, the capital costs of a biogas electricity
generating plant are $3,700 to $7,000/kWh” with an initial investment of roughly $400,000 that
can be paid back in just under 7 years.?>* Moreover, “[g]overnment financial incentives for

producing green energy can reduce the payback period significantly[,]”>*

providing an ideal
scenario in which the socialist Bolivian government can act quickly through regulatory bodies to
accomplish this goal. Furthermore, the diversification of RNG technologies can keep YPFB’s

ongoing maintenance costs at a minimum and serve as the basis for national expansion:

Technology US$/1000 scf biogast
Pressure swing adsorption 9.21
Chemical absorption 6.32
Water scrubbing 4.74
Membrane separation 4.47
Cryogenic distillation 16.32

1 Data for 130 — 161 Nm3h product gas output rate 256

23! Implementing Waste-to-Biogas in Bolivia — Summary for Policy Makers
252 Lake Titicaca: Can Small Communities Fight Big Cities that Pollute?

253 Climate change in mountain regions: a review of possible impacts

234 Economic Feasibility of Anaerobic Digesters

255 Anaerobic Digesters

2% Image — Total Biogas Upgrade Cost in the United States — UC Davis
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5. Parties Involved
“The State and any individual or collective person must respect, protect and guarantee the rights
of Mother Earth for the well-being of current and future generations. >’

The various bodies of the governments involved as well as NGO’s and German private
sector companies will all play different roles, each vital to the success of BBDP. Although the
construction of Bolivian biogas installations has been recommended?®*® as early as 2010,%%° the
propositions are limited in their scope (e.g. relating specifically to MSW in La Paz and El
Alto),?®° thereby excluding most commercial and industrial sectors in the nation as well as the
majority of the Bolivian population. And while these reports mention that these gases can be
upgraded for use in “cooking, transport, heating or electricity,”?¢! they do not offer sources of
financing for expertise, construction, operation, and maintenance nor do they provide the means
for the training of a technically skilled Bolivian workforce. As such, BBDP aims to be a holistic

and sustainable model for the “well-to-wheels” development of Bolivian biogas resources.

Bolivia

“With leaner times ahead, socialist Bolivia is wooing business even harder. "%

President Evo Morales’ repeated insistence that international perception of the
government’s structure does not hold any bearing on his decision-making must be separated
from the country’s new-found desire for exposure to international capitalist markets.?* His
staunch determination to avoid the “hyperinflation of 1985 when prices rose by 12,000 per cent”
is admirable, but comes at a time when global climate change has begun to take its toll on the
planet, especially in vulnerable high-altitude environments such as the Andean region home to El

Alto and La Paz.?%* Disregarding the systemic origins of climate change,?® further development

257 Law of Mother Earth — The Rights of Our Planet — A Vision from Bolivia

258 Waste-to-Biogas in Bolivia — Promoting Sustainable Development

259 The Possibilities for Biogas in Bolivia: Symbioses Between Generators of Organic Residue Biogas Producers and
Biogas Users

260 Implementing Waste-to-Biogas in Bolivia — Summary for Policy Makers

26! Implementing Waste-to-Biogas in Bolivia — Summary for Policy Makers

262 Mountains to climb

263 President — or patron

264 Bolivia — Climate change, poverty and adaptation

265 Bolivia’s Morales blames capitalism for climate change
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of the nation is evidently necessary and desired by a majority of Bolivians,?°® but the nation’s
Law of Mother Earth?®’ dictates that environmental concerns must be prioritized over economics.

But if President Morales is to retain his “valuable financial autonomyf,]”?*® he must work
to both maximize the nation’s NG exports in the currently-depressed commodities marketplace
whilst appeasing his electorate via energy rate payment decreases — a path BBDP asserts is
viable through the promotion of biogas contributions from its commercial and industrial sectors
as well as its citizens. In relying upon the state-owned hydrocarbon producer YPFB, the Bolivian
government stands to avoid the price gouging seen prior to the nationalization of the sector. And
by developing pipeline injection points*®® throughout the nation for the distribution of RNG
through existing infrastructure, YPFB will be better positioned to endure historically low NG
prices, especially during times of low production from traditional exploration.

Unlike in Germany, the lack of competition in Bolivia’s oil and natural gas sector

270 allowing the government to provide fiscal stability for

provides the capability to control prices,
YPFB through RNG utilization. However, a “recent drop in oil prices caused Bolivia's energy
export revenues to fall by nearly 1% to $6.57 billion in 2014 and is expected to negatively
impact the amount of investment in hydrocarbon projects in Bolivia.”?’! This point is of
particular concern as the nation’s public and private sectors currently enjoy heavily subsidized
petroleum products (e.g. gasoline) priced well below their market value.?’”> And while the nation
“meets most of its petroleum product consumption through domestic supply[,]” this is bound to
change given the recent spike in per capita GDP and concurrent rise in PPP coupled with the fact
that “Bolivia is a net importer of petroleum and other liquids.”?”?

The sustainability of these practices will be heavily questioned should the depression in
the oil and gas markets continue. Subsequent decreases in YPFB’s return on investment may be

offset by increased flow of gas throughout the country’s pipelines as the cost of transportation in

Bolivia accounts “for almost 50 percent of the total final consumer price while transportation

266 power to the people

267 Law of Mother Earth — The Rights of Our Planet — A Vision from Bolivia

268 Mountains to climb

269 Biogas Potential in the United States

270 Competition in Natural Gas Transportation? Technical and Economic Fundamentals and an Application to
Germany

271 Bolivia — Background — U.S. Energy Information Agency

272 Power to the people

273 Bolivia — Background — U.S. Energy Information Agency
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costs for oil represent 5 to 10 percent of its final price[.]”>’* Transportation costs represent a

major obstacle for the operators of the TransBoliviano Pipeline?’> and, ultimately, YPFB:

“Around half of both exports and fiscal revenues depend on hydrocarbons. Prices
for Bolivian natural gas exports, almost entirely delivered to Argentina and Brazil, are
re-fixed quarterly depending on a basket of fuel prices The strong fall in oil prices will
likely push the fiscal balance further into deficit this year. ’*’®
BBDP can solidify YPFB’s resources and assist in maintaining the relatively low rate of national
debt at “31% of GDP as of September 2015”277 as the company’s ““take” from some fields”
roughly 82% of the final sale price.?’® Although technically a publicly owned corporation, YPFB
manages its own finances, exploration efforts, and is subject to the movements of the
international commodities market. The governmental control of the company should not see as a
threat to success of the proposal as its size and international relationships provide tremendous
revenue. Moreover, BBDP represents a miniscule allocation of the company’s resources — “All
told, YPFB has a $30bn investment programme for the next 10 years.”?”” YPFB’s participation
in BBDP is vital, however, as “[i]f Bolivia were a private company, it would be in trouble,
because it is not growing its reserves portfolio.”?%0
The proposal prefers the limitation of bureaus, corporations, and ministries in both nations as
communication between all parties involved must be rapid and decisive. Due to the recent
accusations of abuse of power involving the misappropriation of state funds,?®! the oversight of
BBDP will be a less arduous task when given a more focused level of oversight. Moreover, “the
Vice-Ministry of Electricity and Alternative Energy has only 3 people” employed by the bureau
and, like many other bodies, “frequent leadership turnover” brings about “drastic change,

especially at smaller agencies.”?

274 Analysis of the Hydrocarbon Sector in Bolivia

275 Gas — TransBoliviano Natural Gas Pipeline

276 Bolivia — Frontier country report

277 Bolivia — Frontier country report

278 Power to the people

279 Power to the people

280 power to the people

281 Escobar, Gabriel - DCM; Ballesteros Ferrel, Mauricio — Environment, Science, Technology and Health
Specialist; del Carmen Palma, Olga — Information Specialist. U.S. Embassy, La Paz, Bolivia. 2.29.16

282 Bodenschatz, Thomas. First Secretary — German Society for International Cooperation, German Embassy — La
Paz, Bolivia. 3.10.16
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Public Sector
BBDP seeks to streamline the process of governmental approval by limiting involvement

of unnecessary ministries as the more institutions that involved, “the more difficult the ride.”*%3

“There are some problems with corruption and transparency”?%* in various regions of the

country, as well, but the organizations involved are necessary as Bolivian development is

99285

“almost always done through a government agency or government-owned company a

practice lamented by Escobar.?®® Furthermore, energy is “such a large issue that you must always
deal with the national government.”?*” Doing so ensures operations will run smoother whilst

communications between planning organizations and observers will be less convoluted.

Primary
e Ministry of Foreign Affairs**®
o Serves as the initial point of contact for the Bolivian and German governments to
coordinate logistics for planning and shipping in order to provide a more seamless
transition to construction of BBDP via the Ministry of Hydrocarbons and Energy.
e Ministry of Hydrocarbons and Energy?®’
o Facilitates cooperation between the GIZ, private sector companies, and YPFB.

o Dictates the requirements for electrical grid interconnection.
o Sets the pricing structure for NG filling stations and electricity rates.
o Delineates areas of greatest need for RNG access and eventual pipeline injection.
o Assists in the development of BATTS curricula.
Secondary

e Ministry of Public Works, Services, and Housing?*°
o Promotes the contribution to RNG utilization by residential communities as well
as agricultural and commercial operations in both rural and urban areas.
o Point of contact for consumer feedback regarding RNG-related costs.
o Assisted by the Ministry of Productive Development and Plural Economy?°! for
the incorporation of underserved communities throughout Bolivia.

Private Sector

283 Healy, Kevin. Professor — George Washington University, Washington D.C. 2.8.16

284 Bodenschatz, Thomas. First Secretary — German Society for International Cooperation, German Embassy — La
Paz, Bolivia. 3.10.16

285 Bodenschatz, Thomas. First Secretary — German Society for International Cooperation, German Embassy — La
Paz, Bolivia. 3.10.16

286 Escobar — Page 38

287 Bodenschatz, Thomas. First Secretary — German Society for International Cooperation, German Embassy — La
Paz, Bolivia. 3.10.16

288 Ministry of Foreign Affairs

289 Ministry of Hydrocarbons and Energy

2% Ministry of Public Works, Services, and Housing

21 Ministry of Productive Development and Plural Economy



42

e FEl Ceibo Chocolate Company

o See: Case Study
e YPFB*”?

o Owns, operates, and maintains RNG facilities outside of El Ceibo.

o Dictates the size and technology requirements for municipal landfill and
wastewater treatment biogas capture locations.
Reports RNG data to the Ministry of Hydrocarbons and Energy.
Controls pipeline injection points and flowrates.
Provides CSR funds for the creation of BATTS.
Assists in the development of BATTS curricula and RNG job-placement
programs through CSR.

O O O O

Germany
Germany’s role in BBDP will range from funding and planning through various

governmental ministries coupled with the initial deployment of human capital and technologies
of the private sector. The nation has been a global leader in the capture of and upgrading of
waste gasses for usage in combustion engines as well as for electricity generation — there were 23
such German facilities in operation as early as 2006.2%*> The country has also assisted the
Bolivian government in developing a more sustainable sanitation model for the nation.?**
Additionally, the promotion of international collaboration?*® on renewable energy and GHG
emissions reductions strategies has been codified by the European Union.?*°

Observers have noted that “Germany needs to speed up the pace of reducing its GHG
emissions if it wants to meet its 2020 goals” but add that the “persistently high price of NG in
Europe”?®” has made that process difficult. Exacerbating this situation is the fact that Germany
“was forced to back down from a proposal to impose fees on the oldest, and dirtiest, power
plants, to encourage their phase-out[,]” resulting in increased fossil fuel burning with renewables
accounting for only 26% of Germany’s “gross electricity production last year[.]” 2°® Thankfully,

the municipalities of El Alto and La Paz, Bolivia are poised to assist in reversing these trends:

“The international community can be called to help the municipal government put in place
incentives for improved solid waste management, and design integrated schemes for biogas
production and utilization, as well as overcome the key barriers to technology transfer and

292 Yacimientos Petroliferos Fiscales Bolivianos

293 Status of Biogas Upgrading in Germany

294 German Development Cooperation in the Sanitation Sector

295 European Commission — International Cooperation and Development

2% Renewable energy directive

297 Nuclear Plant Closing Reflects Overhaul of Germany Energy Production
2% Nuclear Plant Closing Reflects Overhaul of Germany Energy Production
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deployment. The climate mitigation gains are likely to be significant, thus bringing also global
benefits from the effort.”**°

Public Sector
The German government’s finances are “more than adequate”’ for investments of

BBDP’s size while the Bolivian “economic situation has improved significantly in the last few
years. There is stable economic growth.”**! Moreover, the relationship shared by the Bolivian
and German people is deep and manifold as Germans account for 3% of Bolivia’s population.??
At roughly 375,000, Germans are the country’s largest expat group and their native tongue is one
of the most-used languages in Bolivia.?®® Their respective governments share strong bonds
politically, economically, and culturally as well; Germany’s Federal Foreign Office maintains

two missions in Bolivia.*** The German government has previously “committed total funding of

45.2 million euros for development cooperation[.]””3%

Primary
e GIZ** — The ministry operates through two distinct and independent bodies: >
o GIZ Technical Agency>® — Located in the German Embassy in La Paz,>" the
agency does not work with public money, “only technical advisement.”*!? Of the
roughly 200 employees, “about 10 are German™>!'! thereby making the
incorporation of indigenous Bolivians in the fields related to BBDP possible. The
Technical Agency has seen an increase in participation recently as the Bolivian
economy has “boomed in the last ten years.”>!?
o The GIZ’ Technical Agency’s main objectives are:
a. Promoting decentralized, “good” governance
b. Promoting access to clean water and sanitation services

2% Implementing Waste-to-Biogas in Bolivia — Summary for Policy Makers

300 Bodenschatz, Thomas. First Secretary — German Society for International Cooperation, German Embassy — La
Paz, Bolivia. 3.10.16
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c. Promoting rural development?!?

The agency is also committed to elevating environmental protection and
“renewable energy to a higher level as a fourth priority or objective.”*!* BBDP
aims to incorporate RNG in accomplishing that goal.

1. Provides the technical assistance to the Ministry of Hydrocarbons and
Energy, YPFB, and German private sector companies.

ii. Facilitates the importation of technical experts from Germany.

iii. Assists in the development of BATTS curricula and RNG job-placement
programs.

o KfW Bank of Responsibility — Operated by the GIZ in Frankfurt, Germany.
“Germany’s federal government-owned development bank, and the German state
development banks have a wide range of programs available for [renewable
energy|. The advantage of these programs is that they are open to all types of
technology and generally cover higher R&D costs.”3!?

i. Consults with the GIZ Technical Agency as the primary source of funding
to BBDP and receives proposals from private sector companies through
petitions to the German Ministry of Economic Affairs and Energy?!® as the
bank’s lending practices are “rather strict.”*!’

il. Manages the recovery of BBDP investments through ETS filings with
additional support from the German Ministry of Economic Affairs and
Energy as well as the German Ministry for the Environment, Nature
Conservation, and Nuclear Safety.?!8

Secondary
e German-Bolivian Chamber of Commerce and Industry
o Consultant to the Ministry of Hydrocarbons and Energy for community outreach
and management of RNG expansion in El Alto and La Paz.
e Germany Trade and Invest
o Consultant for marketing and technologies “that are primarily targeted at” SMEs
— “The “Central Innovation Program for SMEs” (ZIM) is the best known of these
programs; its aim is to promote innovation and competitiveness at SMEs.”3!

Private sector
The pricing for RNG technologies varies upon manufacturer, model, and size

requirements but can accommodate the needs of small-scale organic waste producers as well as

large agricultural activities such as cattle ranching and coca production. However, for the initial

313 Bodenschatz, Thomas. First Secretary — German Society for International Cooperation, German Embassy — La
Paz, Bolivia. 3.10.16

314 Bodenschatz, Thomas. First Secretary — German Society for International Cooperation, German Embassy — La
Paz, Bolivia. 3.10.16

315 R&D Incentives — Germany’s High-Tech Strategy
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317 Bodenschatz, Thomas. First Secretary — German Society for International Cooperation, German Embassy — La
Paz, Bolivia. 3.10.16

318 Ministry for the Environment, Nature Conservation, and Nuclear Safety
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installations proposed by BBDP at El Ceibo, low-cost tubular digesters have “no significant
differences between|...] models.”*?° Biogas capturing facilities often over-produce RNG as the
volume of feedstock can be unpredictable.??! As such it will be necessary to construct NG

storage and/or pipeline injection capacity at BBDP sties. Injection points can be installed at- or

0322

near-cost, running as low as $300,00 given favorable Bolivian regulations. The various

companies will operate these facilities include:

e Agraferm Technologies®?? (Primary)

o See: Case Study
e GASCADE Gastransport*** (Primary)

o As world leader in the pipeline injection of RNG*** and proponent of prioritizing
environmental regulations throughout the NG distribution process, provides
pipeline injection technologies for BBDP installations.

e Gasunie Deutschland**® (Secondary)

o Specializes in pipeline injection repair — the size and topography of Bolivia may
create periods where the necessity of a skilled workforce is greater than that
deployable by GASCADE prior to BATTS’ implementation.

Provides alternative pipeline injection technologies for BBDP installations.
Assists in the development of BATTS curricula.
e E.On*’ (Primary)
o See: Case Study
o Assists in the development of BATTS curricula.
e HZI BioMethan®?® (Secondary)
o Provides alternative AD technologies for BBDP installations.
o Assists in the development of BATTS curricula.
e Schwarting Biosystem GmbH**° (Secondary)
o Provides alternative AD technologies for BBDP installations.

o Assists in the development of BATTS curricula.

e Siemens**° (Primary)

o See: Case Study

o Assists in the development of BATTS curricula and RNG job-placement
programs through CSR.3*!

o O

320 psychrophilic anaerobic digestion of guinea pig manure in low-cost tubular digesters at high altitude
321 Renewable Natural Gas — Clean Green Energy

322 DRAFT Comparative Assessment of Technology Options for Biogas Clean-Up
323 Y our partner for economical AD plants

324 GASCADE Gastransport

325 Feed-In of Biogas

326 Gasunie Deutschland

327 Natural gas mobility — Fuelled for the future

328 HZI BioMethan

329 Schwarting Biosystem GmbH

330 Siemens

331 Sustainability — Siemens
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e TUBA Turbine**? (Secondary)
o Provides alternative CHP technologies for BBDP installations.
o Assists in the development of BATTS curricula.

International Organizations, NGO’s, & Think Tanks
e European Union

o Provides the mechanism for Germany to recoup public investments via the ETS in
order for the nation to meet its EU climate goals.*** The EU also has a
relationship with Bolivia by promoting food security in the nation — “Since
1997[...] the EU has contributed with €124 million to strengthen Bolivia's
capabilities in this field.”**

e DOEN Foundation,*’ Friedrich Ebert Foundation,**® & Konrad Adenauer Foundation*’

o These organizations, along with Siemens and YPFB CSR funds, provide
continuing funding for BATTS. The DOEN Foundation, alone, funds “both large
and small initiatives such as a project, a programme or” institutions via
“subsidies, participations, loans and guarantees” with of over €22 million.>*

e The Ecologic Institute**

o Provides legislative consultation to both governments to overcome the challenges
posed by a transition from fossil fuels to renewable energy generation
technologies in addition to properly prioritizing and codifying environmental and
ecological policies as compared with the needs of regional development.34°

o Provides technical consultation for environmental concerns regarding the
ecological degradation caused by biogas soil and water contamination in
partnership with the Bolivian Sustainable Development Hub.3*!

e GAES*?

o Although publicly funded, the organization is a private institution that will
facilitate the creation of a venue and curricula for BATTS programming such as
the study of BBDP’s economic performance, environmental impact, and the
reshaping sustainable development in the nation, moving forward.

o Assists in the procurement of accreditation and faculty members.

e The Heinrich Bl Foundation®*

o Advises German governmental ministries in authoring appeals for BBDP’s
general approval from the Bundestag®** as well as the KfW Bank of
Responsibility for the specific allocation of BBDP’s development funds.
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o Promotes BBDP to the German government and its citizenry.
o Assists in the development of BATTS curricula.

Notable Omissions
e United Nations**

o The UN will not be involved in BBDP as its bureaucratic structure would only
serve to hinder the proposal’s development as it will only add unnecessary levels
of bureaucracy and complexity. Moreover, it’s relationship with the nation is
somewhat precarious and stands little chance of winning favor with President
Morales — a former cocalero — given the organizations targeting of coca producers
in Bolivia during its fight against the drug trade at an international level.**¢

e  World Bank**’

o Although the institution has maintained a large presence in Bolivia for many years
— development projects began prior to 1964 as the institution “supported the
reforms through a rural development programme (Accion Andina)”**® — its history
with the nation has been debated by observers,** with many arguing that the
effects of its development efforts in the nation have led to negative
consequences.**® Moreover, the organization has “a lot of institutional
turnover,”*>! preventing a strong commitment to BBDP’s holistic structure and
long-term environmental remediation efforts. While individuals within the
organization may be of great service to BBDP (e.g. environmental consultation),
it has not been included as a participant in the proposal.

345 United Nations Development Programme (UNDP) — Bolivia
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6. National Expansion of BBDP
Unlocking the Full Potential of Biogas Resources in Bolivia

“In addition to the priorities set out for long-term activities, Germany is currently involved in
renewable energies and in the management of nature reserves. >
The spread of RNG utilization throughout various sectors in the nation represents the
holistic model of BBDP that aims to provide equitable access to the fuel for all citizens, in one
form or another. The pilot at El Ceibo leaves open the door for RNG elaboration across all
regions and sectors of Bolivia and provides areas of future academic and technical research. The
extension of BBDP’s RNG network could also foster additional cooperation between the nations
involved for academic, financial, and technological knowledge-sharing. Germany’s Institute for
Advanced Sustainability Studies®> could provide vital analyses of the nation’s burgeoning
renewable energy sector whilst the Institute for Transport Research®>* could assist in the

development of a network of charging stations for the nation’s ambitious EV plans.

Agriculture

“A study[...] concluded there are almost 2m hectares of good agricultural land in Santa Cruz
that lies uncultivated, representing an extra $3.8bn in revenues in addition to the 32.2bn that the

province’s agricultural sector currently generates. >
The agricultural sector of Bolivia stands to benefit the most from BBDP, initially, and for

a variety of reasons. Although oil and NG exploration represents the vast majority of national
exports, totaling 54% of revenue in 2014,%® food production®*’ and cattle herding**® account for
13.32% of GDP in 2013, trending similarly to that of similar commodity prices.*>° The sector is
poised to provide a tremendous feedstock for BBDP facilities and contribute to ecological
conservation and remediation in a similar manner to El Ceibo by eliminating chemical fertilizers
through the utilization of AD byproducts. Byproducts from crops like coca, quinoa, and soya will

be popular RNG raw materials, but other ranching activities may provide even better feedstocks
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than previously speculated as “[1]lama manure appears to be the best raw material from the
Altiplano[.]3¢°

From alpacas and guinea pigs®°! in the Andean region to cattle and pork in the East,¢
various types of animal manure are high-quality feedstocks.*®* The payment for this portion of
BBDP’s enlargement may come from any combination of the profits from BBDP programs to
loans from the Andean Development Bank*%* to subsidies from Bolivian government, itself.
Agricultural production for food such as quinoa has boomed I recent years and soya, alone,
represents nearly 1/3 of the nation’s foreign exchange, a massive boon for BBDP’s expansion
when considering that “the government is aiming to invest more than $5bn in agriculture, and
about $2.5bn will be spent on building agro-industrial complexes[,]” the majority of which will
be aimed at “small producers in the western highlands and non-traditional exports[.]”*¢

These figures are of great import as BBDP’s operational costs pale in comparison to
proposed Bolivian agri-investments, positively affecting the sector’s capacity to contribute to
both GDP growth and reducing GHG emissions. The identification of areas ripest for expansion
is to be assisted by the Bolivian Ministry of Rural Development and Land.*%® And unlike
Escobar's citation of Robert McNamara's belief that there were certain farms that were too small
to be considered for rural development programming,®®” BBDP can accept waste at centralized

locations from farms of all sizes producing a bevy of feedstocks:

What can | grow? Feedstock Biogas Yield m3/tonne
Grass silage 160-200
Maize silage 170-220
Triticale 160-200
Ryegrass 160-200
Sugar beet 170-180
Fodder beet 170-180

368
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Pipeline Injection — Commercial, Industrial, & Residential Uses
The industrial applications for BBDP are congruous with those of any other industrialized

nation as the modern Bolivian production sector is relatively diversified, especially when taking
into account the nation’s historic struggles to develop and grow its economy.>* BBDP
recommends expansion beyond fuel production for industrial and residential (i.e. district) heating
via CHP as Iceland’s ICEIDA has proven that it is possible to fund renewable energy projects in
developing nations as expansion into sectors beyond power provision is well documented, such
as through the “[u]se of geothermal resources for drying of agricultural commodities in East
Africa.””° This will help reduce costs and GHG emissions whilst increasing productivity by
reducing fuel consumption.?”!

Much like home energy audits reveal waste in oft-used or overlooked areas (e.g. single-
paned windows and roof color),?”> BBDP could be further expanded into the homes of Bolivians
in several ways. As waste producers, residents could contribute to local AD facilities, providing
fuel and/or natural fertilizers for their community. As a consumer, residents of cities such as El
Alto and La Paz would be able to heat their homes with gas generated at nearby landfills or
wastewater treatment plants. Moreover, biogas refiners produce a tremendous amount of heat
that can generate steam, which could then be transported alongside NG pipelines to prevent
extreme cold from damaging existing infrastructure, as even developed nations like Germany
have a difficult time selling waste heat to customers — as of 2006, < 30% of producers sold

surplus heat on the market.?”
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374

Existing Bolivian NG pipeline infrastructure.

However, the primary concern of BBDP is to promote the injection of RNG into Bolivian
pipelines. The majority of injection costs in the United States are inflated due to the regulations
and taxes of individual states®” (other states often rely on those decided upon in the state of

California)®’¢

as well as the interconnection fees demanded by utility providers. These costs can

be avoided in Bolivia as the national government controls the methods of NG delivery, requiring
an investment of only “$200 — $300/ft. for pipeline extension” from upgrading facilities to major
pipelines®”’ in the surrounding area. These low costs will allow for the rapid expansion of BBDP

throughout all NG-consuming sectors in the nation.

374 Image — Bolivian Natural Gas Pipelines — YPFB
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Figure Il RNG Cost Estimates by Feedstock (Delivered to the Pipeline)®

RNG Cost Estimates (delivered to pipeline)
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Education & Indigenous Incorporation — BATTS
Although Escobar’s prescriptions for the rolling-back of development often begin with

the lambasting of educational exchanges, the relationship between Bolivia and Germany has
generated a quality program in the nation through the GAES. Through the creation of BATTS,
the organization will be able to offer education and training to Bolivians under the guidance of
skilled technicians for the long-term operation and maintenance of BBDP’s RNG installations.
These workers can be a part of realizing the nation’s goal of increasing the “electric energy
supply to around 4,800MW from the 1,600MW*7 it currently produces in a clean and
sustainable manner. This could lead to a new “green” Bolivian energy market, akin to what has
been proven®*® and diversified*®! in numerous developed countries.

And if traditional indigenous resistance is to be the “symbol” or “meaning” of a
development discourse,**> BBDP can serve as a symbol of the Bolivian fight against climate
change and traditional international development. Once again, the Law of Mother Earth provides

guidance in the incorporation of indigenous peoples into the process. Because “the remaking of

378 Image — RNG Pipeline Costs — NPC
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383 must prioritize culture and identity, the proposal will proceed with projects that

development
incorporate both and present a minimal incursion into these areas. BBDP promotes a symbiotic
learning environment through BATTS by providing “healthier regimes of accumulation and
development” and “conditions that are more conducive to local and regional experiments[.]”3%*
El Ceibo provides a model institution for beginning such a task as the company “is an
amalgamation of Aymara and Quechua and other groups.”*%> Moreover, Andeans are key drivers
of development and “try to incorporate the indigenous groups of the lowlands, as well.”*%¢ These
groups have resisted the increase in yields that come with GMOs in the name of protecting the
environment while key Andean organizational concepts — “assemblies, rotations, leadership” —
led to the incorporation of “indigenous peoples as opposed to excluding them.”**” BATTS will
target the training of indigenous workers for skilled positions at RNG facilities throughout the
nation in cities such as El Alto which “is arguably Latin America’s largest indigenous city” and

serves as “the modern centre of the Aymara, who number some 16m[.]”3%

Electrical Generation & Interconnection
“For those who have access to electricity, natural gas-fired plants and hydropower are the
dominant sources of Bolivia's electricity supply. %

While BBDP’s initial deployment would reduce costs at El Ceibo, it can be used to
expand underdeveloped electrical infrastructure in Bolivia and aid in maximizing profits from
the exportation of renewable electricity — “Bolivia plans to invest almost $6.9bn in generation,
noting that exporting electricity to Brazil and Argentina would be more profitable than exporting
unprocessed commodities.”**® These are righteous ambitions, but without a plan for the
sustainable development of additional generation capacity the nation will see its GHG emissions
skyrocket disproportionately to domestic consumption. CHP units provide optimal efficiency for

RNG power generation,**! aiding in reducing urban pollution in the process. To achieve these

383 Escobar — Page 98
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goals, it will be essential to promote the interconnection of renewable generation capacity with
existing electrical infrastructure.

This is of great concern for rural and migratory members of Bolivian society as urban
inhabitants represent the vast majority of the population with access to power — “more than 99%
of city dwellers have access to electricity, compared to 66% of those living in rural areas.”>%>
Unfortunately, while “independent and small-scale generation is no problem” in Bolivia,
interconnecting with existing infrastructure poses “major challenges” due to pushback from
traditional (i.e. fossil fuel-based) energy providers.*** The interconnection of RNG power
generation units could help to expand existing electrical infrastructure to provide more reliable

and equitable access to the utility in rural areas, instilling further confidence in the national

government’s ability to provide for its citizenry.

Major Electricity Infrastructure in Bolivia

394

Bolivians wishing to share clean energy resources already have an excellent example to
follow of a microgrid working in a rapidly changing climate similar to that of the Andean
region.>”® These installations may also help with public health concerns in cities such as Santa

Cruz where the population has swelled to roughly 2 million, making it the nation’s largest and

32 Bolivia — Background — U.S. Energy Information Agency

393 Bodenschatz, Thomas. First Secretary — German Society for International Cooperation, German Embassy — La
Paz, Bolivia. 3.10.16
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“one of the fastest-growing cities in the world.”**® Much like BBDP’s initial expansion beyond

El Ceibo’s walls in El Alto, the proliferation of RNG utilization facilities can spread to other

397

urban areas such as Cochabamba®” and Sucre®*® which can just as easily incorporate

399

community-organized, scalable””” waste disposal programs in partnership with businesses,

farmers, restaurants, and more for AD.

Salar de Uyuni & Tourism
“We want, in a few years, to be able to drive a Bolivian electric car. »400 [Castro, Marcelo]

BBDP recognizes that the exploitation of natural resources in the Salar de Uyuni is a

foregone conclusion — roughly 50% of the worlds known lithium reserves*°! sit in the flat’s

“10bn tonnes of salt”*?

— and represents a major part of Bolivia’s plans for developing value
added products, such as entering the EV market. But the protection of the surrounding ecosystem
must be prioritized above all else as “the largest salt flats in the world” serve as a major tourist
attraction — “in 2014, 50,000 arrived from Asia alone, up from 1,000 in 2011.”4% And while its

404 it can also

development is inevitable when given the current economic and political climates,
be a model for sustainable development through the promotion of renewable and distributed
energy resources. And as “the government is determined to push Bolivia up from its ranking of
100 out of 141 on the 2015 World Economic Forum’s Travel and Tourism Competitiveness
Index[,]** it has the opportunity to promote ecotourism through “glamping — luxury

camping].]4%

The Bolivian government hopes to attract some “7.1m visitors a year by 2020, up from 3.1m in
2014. It intends to invest $400m to help it achieve that, and is seeking a further $400m from
private-sector investors.”*%’
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As the tourism sector is a major contributor to waste, this could be seen as a boon for
BBDP programs as “Marriott and Starwood of the US and Accor of Franc are among the
international groups that are building premium hotels in the country.”*%® The challenges posed by
RNG utilization in the high altitude environment (the Salar sits at 11,000ft. above sea level) will
have been overcome by this time, allowing for BBDP’s expansion into the region. Further
strengthening the bonds between Bolivia and its international trade partners is the fact that the
lithium initially produced from the Salar will most likely head to production facilities outside of
the nation — to factories in China for mobile phones, to Tesla’s Nevada Gigafactory for its
Powerwall*” and fleet of vehicles, and to German car manufactures such as BMW which plans
to go fully electric within the next 10 years.*!° But time is of the essence as Comibol has already

funded a $19m pilot plant currently “producing potassium chloride and lithium carbonate[.]”*!!

“Comibol says it intends to pour $790m into” developing lithium reserves throughout the nation
in the hopes of exporting some “168,000 and 10,000 metric tons annually, between 2021 and
2025 respectively. "*1?

Transportation

The impact on global climate change from the transportation sector is undeniably
large,*!* however, Bolivia has the capacity to rapidly reduce its sectoral contributions in a short
amount of time.*!* Outside of supplying lithium for EVs, BBBP’s spread to the transport sector
will rely on the expanded promotion of NG vehicles by the national government. The recently-
introduced fleet of 200 NG-powered buses in Santa Cruz*'® has proven so successful that the
nation is already planning to convert and additional 100 diesel-powered units to CNG.*!® These
vehicles serve as a prime example of the climate change-abating potential of RNG through
BBDP’s holistic approach as the NG-powered buses and cars already on the road can run off of

the fuel sans modification, thereby reducing their energy impact even further.*!’
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Additionally, the blending of biofuels like RNG with traditional NG may be incentivized
by the government in order to promote the fuel’s utilization much like in the United States’ via
the RFS*'® and RIN*!? systems. These cleaner-burning gases could then be utilized to generate

420 at a reduced cost.**! This could help to

non-traditional synthetic fuels for airline transportation
achieve GHG emissions reductions goals as Bolivia has seen a 144% increase in flight sales from
2005 to 2014.*?? And should the manufacturing of vehicle conversion kits stagger and/or the
demand for NG vehicles expand to a point wherein diesel-to-CNG modifications overstress the
market’s capacity to provide necessary parts, other technologies can act as a stopgap whilst
achieving similar reductions in GHG emissions — diesel engines both small and large can be

99423

converted to run off of waste fats, going by the “grease guzzler”**> moniker.

“4 leading Middle Eastern airline has expressed interest in investing ’*** funds to turn Santa
Cruz’s Viru Viru Airport into a regional hub for South American air travel.

Lastly, RNG-powered buses could become the model for sustainable mass
transportation*?® in the region as nations like Colombia and Ecuador have successfully rolled out
bus rapid transit systems in recent years.**® These conversions will reduce pollution as the
battery-hybridization of diesel engines, oft-used in Bolivia, is not technically
possible.*?’ Additionally, the necessity for used vehicles and recycled parts in Bolivia is great,
especially in rapidly growing urban areas such as Santa Cruz. However, these vehicles — always
imported — often run without exhaust filtration systems, disproportionately contributing to the
country’s GHG emissions.**® Therefore, it is necessary to introduce preexisting pollution-
reducing technologies such as air filters, catalytic converts, exhaust controls, and more into the

Bolivian transport marketplace.
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The German Scrappage Scheme and similar programs around the world created a large
stockpile of such equipment in the form of viable, non-working vehicles when these
governments sought to “replace older cars with new and more ecological cars.”** The sights of
the nation’s transportation planning should focus on the sustainability of current systems and
vehicles as there are numerous obstacles to even a partial EV rollout,**° should the nation
accomplish its lithium development goals. Failure to properly maintain its current transport fleet

could result in the loss of economic progress and productivity.

“Worldwide there are over 11 million NGVs on the road — and the trend is rising. Every year
over I million new NGVs are registered worldwide. In Europe alone, more than I million NGVs
are in service. Qutside Europe, most NGVs are to be found in Argentina, Brazil, India, China
and the USA and they are now conquering the global market.”*!

7. Conclusions & Recommendations
“The investment drive is likely to be a hard slog.

2432

The culmination of BBDP’s full expansion throughout Bolivia could result in the pipeline
transportation of RNG to neighboring nations, possibly helping to repair its relationship with
Chile.*** The ecological ramifications of RNG utilization should be of little concern as BBDP
prioritizes the consistent monitoring of biogas installations using the best possible practices
developed by German corporations. A renewed focus on environmental protection would aid
President Morales’ ambitions to expand the nation’s hydrocarbons sector, and he must do so
without “dismissing criticism” from environmental activists; this includes dissuading Vice
President [Alvaro Garcia] Linera from painting his opposition as “green Trotskyites[.]”***

While the development of Bolivia’s biogas resources will not take place immediately, nor
will it be a panacea for the economy’s much needed diversification beyond oil and gas, it will
serve several major interests concurrently. Primarily, it will secure YPFB’s NG revenue whilst

reducing national GHG emissions in providing a model for cooperation between international

public and private sectors, a necessary promotion due to Bolivia’s ranking as “157" out of 189
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on the World Bank’s ease of doing business survey[.]”*® Strengthening its relationship with the
Andean Development Bank — which “has interest in” developing solar power projects in the
highlands near the nation’s capital as well as “wind and biogas near Santa Cruz in the East”**¢ —

will provide further inroads to Latin American energy markets.

“Even if Bolivia’s natural resources-driven economy can ride out the end of the commodities
boom, government revenues from gas exports are on course to fall by 30% this year alone.”*’

And while Bolivian cooperation with the previously outlined corporations will go a long
way in drawing attention from investors, much more will need to be done in order to engender
faith in government’s ability to stave-off further nationalization of international investments. At
a conference hosted by Financial Times on October 26, 2015 in New York City,*® President
Morales presented a governmental environment receptive to international investment in various
sectors, from agriculture and energy production to the development of lithium reserves in the
Salar de Uyuni. But the open-minded picture painted during the conference may not match the
realities of Bolivian politics.

The president’s claims of interest in development of all sectors at the conference are
questioned due to the fact that breakout sessions were considered informal and “merely
informational” by their attendees.*** Observers also question President Morales’ commitment to
forming an assembly of international ambassadors in his cabinet, thereby prolonging the tenure
of “four or five people that really run”**’ Bolivia, mimicking somewhat the Financial Times’
special publication which contains a bevy of articles authored by a select few journalists.**!
These perceptions must be addressed if Bolivia is going to attract the international investment
necessary for the construction of renewable energy generating facilities in the nation as being

99442

“pretty open to new ideas”""” must translate into actionable policies.
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This may begin with the clarification of the state’s governmental control over economic
activities throughout the nation as President Morales and the MAS party insist the nation is
strictly socialist while many observers argue that this is not the case. Several private sector
industries have been boomed in recent years, particularly in Santa Cruz, the nation’s economic
hub — the “Bolivian government’s economic strategy is simply state capitalism — a rentier model
fueling populist measures.”*** Others assert their opinions in stronger language — “Do not call
this socialism, please[...] Have some respect for Marx.”*** Either way, the MAS government
must be clearer when presenting its message to international investors, including statements by
energy minister Luis Alberto Sanchez such as — “We know the projections. I do not expect big

problems.”*4®

“Bolivia’s economy remains heavily dependent on commodities, so the current decline in their
prices raises the question of future sustainability. "**
The president must also be amenable the recent progress made in the business world as it
conforms to western ideals, such as equal rights for same-sex couples.**” Furthermore, the

448 where men and women are equally represented in indigenous

Bolivian tradition of duality,
governance, is mirrored in the gender equality of the western world. Yet the president’s “idea of
an inclusive and equitable society is riddled with contradictions as he bypasses gender issues “—
he sees women as subordinate to men[.]”** This is in addition to the development obstacles
created by the national government’s fear of “outside interests” in providing “many different
layers” and “hoops to jump through” in order to receive the MAS party’s approval for a given
project.*>

Fortunately, the “bureaucratization of social action”*! feared by Escobar may be
defeated by unhindered social media access coupled with the expansion of language-translating

technologies, allowing for a greater exposure to international discourse in the nation. This could
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41 Escobar — Page 53
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lead to a warming of the relationship between Bolivia and the United States which is decidedly
estranged following the ouster of Ambassador Philip Goldberg in 2008.%? Repairing this fragile
bond will be of great benefit to the country. And while the “official governmental position” is
decidedly anti-American, there are conversations “behind closed doors” that signal the nation
will take foreign investment “from anywhere they can get it.”*>

Much like the installation of Telefericos in El Alto and La Paz,*** BBDP aims to leapfrog
the challenges posed by and mistakes made through traditional development methods. It does so
using state-of-the-art technology in order to solidify NG reserves to meet growing domestic and
international demand, stabilize aging electrical infrastructure, promote GHG emissions
reductions and environmental conservation, and further strengthen Bolivia’s relationship with
international actors. The proposal can be just the beginning of a major energy transformation in

455

the nation, similar to that of Germany’s Energiewende,* as the cost of solar and wind energy

t436 whilst protecting the delicate ecosystem of vast resources

generation continues to plumme
offered in the Salar de Uyuni.
By no means has humanity’s progress come without cost — countless lives have been

taken in the name of colonization, dominion, production, wealth, and beyond. Even more have
been lost due to mankind’s incapability to protect itself from catastrophe, whether it be due to
climate change, disease, famine, or other. But adaptation, mitigation, and remediation are just
some of the essential skills that the global society has developed via cooperation, debate, and
exploration in the face of great peril; and the world stands ready to continue doing so. And with

Pachamama in mind, Bolivia is poised to “ride out the effects of a global crisis”*’ by

maintaining and promoting a unique model for sustainable development.

452 Bolivia expels US ambassador Philip Goldberg

453 Bodenschatz, Thomas. First Secretary — German Society for International Cooperation, German Embassy — La
Paz, Bolivia. 3.10.16

454 La Paz’s cable-car system Teleferico a heady ride that bridges Bolivia’s values

455 Energy Transition — The German Energiewende

436 Global Trends in Renewable Energy Investment 2015

47 An influence too far
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8. Areas for Future Research
Of final concern for BBDP is the further exploration of relationships between indigenous

populations and international actors, the sustainable development of previously-untapped
Bolivian resources, and the expansion of renewable energy and climate change-abating
technologies throughout the nation. The study of these topics poses challenges and opportunities
whilst providing a multitude of arenas for the promotion of benefit or remediation in light of
their individual result(s) in both academic and professional circles. The study of Bolivian

economic and human development will only grow richer and more nuanced, over time.

Academic
A major component of BBDP is the further integration of indigenous peoples in the

national economy. Because many of these Bolivians take part in non-traditional markets —

99458 there

studies estimate that “nine out of 10 new jobs in Bolivia are in the informal sector
exists an inherent separation between ethnicities, marketplaces, urban and rural areas, and
beyond. The inclusion of native languages such as Uru of the Uru-Chipaya tribe — a group
numbering roughly 2,000 that relies on the dwindling water resources of the Lauca River for its

1¥° — in developmental tools such as BATTS may prevent the death of certain dialects

surviva
and provide additional cultural exchange with other indigenous tribes as well as provide
resources for the sustainability of their agrarian, non-migratory lifestyle.

It will be necessary to communicate to these groups the necessity for adaptation to
changes in climate, but conservation of essential cultural elements must be prioritized in the
process. Moreover, the surveying of BATTS members could provide additional tools from
indigenous cultures for the prioritization of environmental conservation efforts in developed
nations. Lastly, the study of cultural exchange in regions previously underserved by electrical
capacity could prove fruitful for the study of linguistics whilst illuminating the ways in which the

imparting of knowledge can be translated into modern structures. The American Society and

Council of the Americas*®® could be a potential partner in such an endeavour.

458 Upwardly mobile
459 Survival instincts
460 American Society and Council of the Americas
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Economic & Technical
Domestically, RNG derived from BBDP, along with other renewable sources of energy

such as CSP, PV, and wind, should play a role in the development of lithium through the
delivery of equipment to the Salar de Uyuni, powering industrial processes, and transporting the
refined product to customers. As such, it will be necessary to investigate the expansion of
Bolivia’s NG network and the proposed Bolivia-Brazil NG pipeline*®! could provide for the
increased exportation of RNG whilst preventing encroachment on profits from the high cost of
international shipping, thereby alleviating the need for costly LNG importation.

As various AD technologies (e.g. activated sludge, filter, and lagoon units) behave
differently in a given environment with a combination of feedstocks, the data generated by
BBDP units could then be translated more rapidly to other emerging markets such the effects of
RNG utilization on reducing localized pollution in high-altitude environments. This would be of
great benefit to all countries, particularly in East Asia (e.g. Bangladesh, Indonesia, Malaysia, and
Thailand) facing the threat of massive human migration due to climate change.*%?

One area of interest to BBDP that has yet to be explored is utilization of post-consumer
siloxanes — a manmade, volatile organic compound often used in cosmetic and industrial
production*®® — from Bolivian landfills. “Bolivia is making unprecedented investments in a suite
of petrochemical plants” as the nation hopes to jumpstart “an industrial base formed on gas”*%*
which could be bolstered by the compound as it must be removed from RNG prior to
combustion. *¢> The prevalence of the compound must first be measured as the nation’s recent
development dictates that its landfills may not contain the same levels of siloxanes as their

counterparts in the United States.

461 The Bolivia-to-Brazil Pipeline

462 Borrowed Time on Disappearing Land
463 Siloxanes

464 Power to the people

463 Siloxanes and Landfill Gas Utilization
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9. About the Author

BBDP is submitted in fulfillment of the thesis requirement for the author’s candidacy in
M.S. in Global Affairs with a concentration in Environment & Energy Policy. He has previously
argued for the expansion of Bolivia’s renewable energy portfolio**® as well as restraint in
realizing its nuclear ambitions,*®” although he is a supporter of advanced nuclear technologies in
developed nations.*® He has written similar proposals*®® for the sustainable development of
cities around the world*’® and hopes to continue working on the promotion of renewable energy,
environmental conservation, and indigenous rights in South America.
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Center for Global Affairs course Bolivia: A Case Study in Sustainable Development.
2.20.15

Kenney, Tanner. “A Fork in Bolivia’s Energy Path” Final assignment for NYU’s Center
for Global Affairs course Introduction to Energy Policy. 3.11.15

Kenney, Tanner. “Sustainable Energy for All Time” Final assignment for NYU’s Center
for Global Affairs course Energy & the Environment. 5.12.15

Kenney, Tanner. “Leave Them on the Ground” Op-Ed, final assignment for NYU’s
Center for Global Affairs course Energy, Environment, & Resource Security. 11.2.15

Class & Field Notes

Energy & the Environment —2.3.15; 2.10.15; 2.17.15; 2.24.15; 3.3.15; 3.10.15; 3.24.15;
3.31.15;4.7.15;4.14.15;,4.21.15; 4.28.15; 5.5.15; 5.12.15

Bolivia Global Field Intensive — 11.14.14; 11.15.14; 11.16.14; 1.6.15; 1.7.15; 1.8.15;
1.9.15; 1.10.15; 1.11.15; 1.12.15; 1.13.15; 1.14.15; 1.15.15; 1.16.15; 1.17.15; 1.8.15
Berlin Global Field Intensive — 3.23.15; 3.30.15; 4.6.15; 4.13.15; 4.20.15; 4.27.15;
5.3.15;5.8.15; 5.9.15; 5.11.15; 5.25.15; 5.26.15; 5.27.15; 5.28.15; 5.29.15




