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ABSTRACT

The present work has been focused on defining a waste management approach 

that would enable the design of an affordable, socially responsible, and environmentally 

sound hazardous waste management solution for Bogotá. 

In Colombia hazardous waste mismanagement has become a great concern, 

particularly to main industrial centers like Bogotá where there is no public infrastructure 

to safely treat these types of wastes. 

Recycling and incineration are two of the most sustainable waste management 

techniques available today, though generally expensive to implement. One of the main 

questions addressed in this report was how to make recycling and incineration affordable 

and appealing to Bogotá’s industries. To answer this question the author proposes a 

strategic planning methodology for this project aimed at reducing costs and increasing 

compliance. First, to help reduce waste management costs, the proposed solution could 

design economic and service-based incentives that will help generators pay for hazardous 

waste disposal and other waste management services. Second, to increase compliance, the 

proposed solution could design engagement strategies that would help promote demand 

for sustainable waste management services. 

A flexibly oriented business model based on both market and network association 

forms could help introduce some socioeconomic incentives to encourage hazardous waste 

generators to adhere to the proposed solution. 

Cost-compliance problems and opposition to waste management facilities are 



rather common factors among hazardous waste management establishments. Building 

diverse forms of engagement through service use would be crucial, not just to help reduce 

waste management costs, but also to address opposition towards hazardous waste 

management facilities. 
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INTRODUCTION

This report discusses the question of how to design a hazardous waste 

management solution for Bogotá without creating negative impacts to the environment, to 

neighboring communities of waste treatment facilities, and to the local industrial 

economy. 

The industrial sector in Bogotá produces approximately 75,000 tons of hazardous 

wastes yearly, but the city doesn’t have the disposal infrastructure needed to safely treat 

these types of wastes. With a participation of 15 percent of the total national hazardous 

waste generation by industrial classification1 and with no incineration available,2 Bogotá 

has been accumulating over the years a vast amount of hazardous wastes in non-specially 

engineered landfills and dumpsites (Ministerio de Ambiente 2005:14).

A specific service-based Hazardous Waste Management Solution (HWMS) will 

be proposed here for Bogotá. This solution should have the capacity to reduce local 

industrial hazardous waste volumes with environmentally sound practices, mainly 

through incineration and recycling (the solution is not intended for clean up of 

contaminated sites). Additionally, the proposed solution should be comprehensive 

(designed to treat all local industrial waste streams), affordable, and attractive for all 

ranges of industrial hazardous waste generators. If these conditions of minimum 

treatment capacity, affordability, and environmental sustainability are met, the proposed 
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exclude the hospital industry, which in Colombia has specific waste management regulations and disposal 
mechanisms.
2 Except for a few privately owned incinerators or furnaces operating for individual use.



solution may ensure sufficient demand for its related services and increase its ability to 

succeed. The main difficulty for this project is that achieving a comprehensive, 

affordable, and environmentally sound solution for Bogotá may not be so easy to 

accomplish because environmentally sound hazardous waste management involves the 

use of expensive technological requirements (e.g. waste incinerators, filtering 

mechanisms, training etc.), which are typically transferred to hazardous waste generators 

through relatively high waste management fees. 

A comparative analysis between hazardous waste management approaches 

applied in different regions has shown that, even with appropriate regulation and 

enforcement, high waste management fees can affect some of the wealthiest nations of 

the world (see chapter 1). If hazardous waste management laws are not enforced and 

waste management is unaffordable, hazardous waste generators may prefer to keep on 

disposing or dumping their wastes at the most convenient location. To increase the 

likelihood of success for a hazardous waste management business in Bogotá this cost/

compliance complexity should be addressed from a project planning perspective. Here it 

will be argued that the success of a hazardous waste management business in Colombia 

will be largely determined by the balance of four main elements: comprehensive 

regulation, appropriate disposal methodologies, reduced waste management fees, and 

increasing levels of compliance. 
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The Meaning of Environmentally Sound Hazardous Waste Management

 To be designated as hazardous, wastes should exhibit one or more hazardous 

property including flammability, corrosiveness, reactivity, or toxicity (Basel 2009). These 

are wastes that in any state or form (liquid, solid, or gaseous) are “dangerous or 

potentially harmful to human health or the environment,” and therefore need special 

treatment, storage, and disposal (US EPA 2009). 

Beyond the principle of introducing special disposal techniques to prevent 

potentially harmful effects related to hazardous waste treatments, environmentally sound 

hazardous waste management is about waste minimization. The ultimate goal of applying 

environmentally sound waste management techniques is to help minimize hazardous 

waste volumes and waste production whenever possible. Founded on “an integrated life-

cycle approach of waste,” this form of waste management requires strong controls to 

waste generation, storage, transport, treatment, reuse, recycling, recovery, and final 

disposal (Basel 2010). To protect both humans and ecosystems, specific waste treatment 

and waste minimization techniques should be systematically implemented throughout the 

waste management cycle (generation, separation, collection, recovery etc.). Waste 

treatment techniques would vary depending on the disposal methodology chosen (e.g. 

incineration, chemical treatments etc.), whereas waste minimization techniques could be 

based on the maximization of the re-using or recycling potential for certain waste 

streams. If waste volumes can be reduced through efficient waste management 

approaches (e.g. waste recovery or incineration) as well as through the introduction of 
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changes in modes of production to minimize waste production, it would be possible to 

diminish the overall amount of industrial hazardous wastes generated. 

Hazardous waste minimization cannot be achieved solely by a waste management 

solution that is partly based on recycling, specially because hazardous waste recycling or 

reusing opportunities tend to be either scarce or expensive. Applying an environmentally 

sound hazardous waste management approach in Bogotá would require collaboration 

between the proposed waste management solution, hazardous waste generators, and 

environmental agencies. This type of collaboration could help identify inefficiencies in 

waste recovery mechanisms or certain modes of production, which may lead to the 

implementation of plausible cost-effective changes that would help gain some control 

over hazardous waste generation. 

Environmentally sound hazardous waste management requires collective action if 

it intends to minimize waste production and benefit the overall public. Building the 

grounds for this type of collaboration is one of the purposes of the service-based business 

model proposed for this solution (see chapter 3). To be able to build partnerships or lead 

the type of collective action that tackles waste generation and accumulation, the proposed 

solution needs to be framed as a public service. 

Assessing the Public Value of Environmentally Sound Hazardous Waste 

Management: Minimizing the Risks of Waste Dumping

As in most of the rest of the country, in Bogotá hazardous wastes are frequently 

stored in inadequate landfills or illegally dumped in unsuspected locations, including 
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open spaces, streams, and parks. In Bogotá there are several prominent cases of 

hazardous waste contamination, such as that of the Bogotá River. Environmental 

authorities in Colombia have estimated that approximately ten percent of pollutant 

discharges to the river could be attributed to industrial waste (the remaining 90 percent 

would correspond to domestic sewage discharges) (DAMA 2004). However small this 

figure may seem, this ten percent of industrial waste is arguably the most damaging to the 

life of the river. High content of toxic metals in the water, like mercury, lead, and 

cadmium, have literally killed life in the river, which today has virtually no fish in its mid 

and lower banks. To give a comprehensive picture of this situation, the reader should 

imagine a 370 kilometer-long river that drains a surface of approximately 600,000 

hectares, but that most of its waters are banned for human consumption or agricultural 

use (Foundación Verde Vivo 2009). In spite of expensive efforts of stream restoration that 

have added to about 180 million dollars, mainly for the construction of wastewater 

capture and treatment plants at its lower bank, the Bogota River is still highly 

contaminated (Agenda Río Bogotá 2008). For life to get back to the river the city would 

probably need to exceed this amount of investment in order to have strict control of what 

goes into the water, including hazardous wastes from adjacent industrial production, and 

yet wait a few years. Under these circumstances, any effort to build a comprehensive 

hazardous waste management solution for Bogotá should consider and elicit the plausible 

positive impacts of hazardous waste control. If the proposed solution achieves important 

levels of compliance, for instance, enough to minimize waste dumping in places like the 
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Bogotá River, then it entails great public value and one may argue, could become a public 

asset to the city. But to increase and elicit its public value the proposed solution needs to 

build governmental, institutional, and public support. The capacity to build this type of 

support will depend on the solution’s ability to address through project planning and 

implementation, certain regulation weaknesses, and unintended consequences of policy 

directions, such as those related to the privatization of public services in Colombia.

About Hazardous Waste Management Policy in Colombia

The Impact of International Agreements on Local Hazardous Waste 

Management Practices 

There are international treaties that provide important guidelines for the 

management and disposal of hazardous wastes. The most important of these treaties are 

the Rotterdam, the Stockholm, and the Basel Conventions, which have been all ratified 

by the Colombian government. The Rotterdam convention, adopted in 1998 and enforced 

in 2004, promotes shared responsibility and cooperative efforts for the environmentally 

sound use and trade of hazardous chemicals, leading to the ban of certain pesticides and 

industrial chemicals for both health and environmental reasons (Rotterdam 2010). The 

Stockholm Convention, adopted in 2001 and enforced by 2004, requires parties to reduce 

or eliminate the release of Persistent Organic Pollutants (POPs) into the environment, like 

PCBs (Polychlorinated Biphenyls), a man-made organic compound commonly used in 

electrical equipment, coolants, cements, plastics, and paint, and the synthetic pesticide 

DDT (Dichlorodiphenyl Trichloroethane) (Stockholm, 2008). The Basel Convention 
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entered into force in 1992 and is the international authority for the control of 

transboundary movements of hazardous wastes (e.g. illegal waste dumping to other 

countries). Basel has encouraged governments to shift to cleaner production mechanisms 

to diminish or replace some waste streams like PCBs. Most importantly, it has helped 

identify the most efficient or environmentally sound methodologies available today for 

the treatment and disposal of hazardous wastes (Basel 2010). 

The Basel Convention allows member countries to export some of its hazardous 

wastes only when governments do not have the capacity to safely treat them or destroy 

them at home. As an active member to the Convention and with limited treatment 

capacity, the government of Colombia relies on other countries’ ability to safely dispose 

some of its hazardous wastes, especially those found in highly contaminated and mostly 

illegal dumpsites.

One case that could illustrate how this alternative waste management process 

occurs in Colombia is the one of the municipality of El Copey, in the northern region of 

the country. Residents in El Copey started correlating an increased number of cancer and 

birth defect cases within the community to a near illegal dumpsite. Over 200 tons of 

hazardous chemicals were found at the site, including DDT3 (Bustamante 2009). These 

wastes had to be exported to France (in 2005) and Switzerland (in 2009), which are two 

of the countries with some of the largest hazardous waste destruction capacity in the 
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3 Dichloro-Diphenyl-Trichloroethane (DDT) is a synthetic pesticide widely used in the past as an 
agricultural insecticide and as a disease vector control (e.g. as a mosquito insecticide to control malaria). 
Environmental and health concerns due to the indiscriminate use of DDT led to its worldwide ban for 
agricultural purposes under the Stockholm Convention  (Stockholm Convention, 2009).



world. Until today no one knows where these chemicals came from and no particular 

organization or individual has been held accountable for the environmental degradation 

caused, not to mention the undetermined health impacts generated. In cases like the one 

of El Copey, taxpayers bear the final treatment and disposal costs while neighboring 

community members bear the health consequences of waste dumping.

The hazardous waste management business in Colombia is now emerging under 

two somewhat antagonist circumstances. From one side, there is a new comprehensive 

regulatory framework under which hazardous waste dumping or mismanagement would 

be heavily penalized. But, from another side, the country does not have (specially in 

Bogotá) the infrastructure needed to cover a growing demand for hazardous waste 

management, so the government neither can fully enforce these regulations nor fully 

comply with international treaties on hazardous waste control. New or existent hazardous 

waste management businesses and hazardous waste generators are trying to adapt the new 

regulations to their current waste management arrangements or to the services available 

(e.g. non-specialized land disposal). One could speculate that at this point some 

generators may just continue dumping and hoping a fine will never come. In the mean 

time, the government is expectant for private investors to come forward and develop the 

much needed hazardous waste management infrastructure, which would be one of the 

main incentives to develop the proposed hazardous waste management project. 

Today there are in Colombia growing inventories of hazardous wastes per 

industrial business and identified waste streams per industrial sector, information that 
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could be readily used for governmental oversight and enforcement. Since regulation and 

enforcement are necessary conditions to guarantee the potential success of any new 

hazardous waste management business, it seems that the Colombian government is on its 

track to building an environment of business opportunity in the realm of hazardous waste 

management. However, this type of business environment in which the government 

ensures the necessary conditions for investors to succeed may entail some difficulties. 

Hazardous waste management is essentially a public service; whether or not 

governments are actively involved in hazardous waste management activities, local or 

central governments exert policy leadership to achieve specific waste management goals, 

control privately or publicly owned facilities and how they are distributed to ensure the 

protection of the public and the environment, and in many cases, provide incentives, 

beyond conventional regulation, in order to achieve environmental or health protection 

goals (Bowman and Lester 1985). When a private party offers hazardous waste 

management services, this party would be indirectly delivering and administering certain 

public functions, like the one of ensuring policy compliance through service delivery, or 

the one of protecting people and the environment from the potential damages of 

hazardous waste mismanagement. The difficulty for the proposed business is that it 

would have to perform a dual purpose: the private hazardous waste management provider 

would not only have to make its business work by trying to increase the demand for the 

hazardous waste management services offered, but it would also have to build a capacity 

for taking care of rather public functions, like environmental protection, or the building 
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of a needed infrastructure to facilitate compliance of national and international hazardous 

waste management laws. Here it will be argued that to be successful in this dual function, 

the proposed business needs to create some social value through the services it will 

provide. In order to succeed, the proposed waste management solution should be 

understood not just as a business, but also as a public service. 

Common Problems Related to the Privatization of Public Services in Colombia: 

Plausible Impacts for the Business Development of a HWMS

 Today Colombia has a fairly comprehensive regulatory framework to address the 

growing problem of hazardous waste mismanagement, although it lacks hazardous waste 

recycling and reusing regulations (see chapter 2). However, as it has been argued so far, 

the government is not developing the public hazardous waste management infrastructure 

that would allow the full implementation of these regulations (there is no government-

owned specialized system in Bogotá to treat and dispose hazardous wastes). Instead, the 

Colombian government is continuing to promote a model in which private or mixed 

(government and privately owned) companies are designing, building, and administrating 

public infrastructure and sanitary services. In other words, the government is transferring 

some of its functions (e.g. waste management) to the private sector, a political/economic 

policy closely linked to what is known as privatization.

According to Megginson and Netter (2001), Privatization refers to “the deliberate 

sale by a government of state-owned enterprises or assets to private economic agents” 

with the purpose of making them more efficient or profitable through the mechanisms 
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available by the market economy (2001:1). The way the proposed hazardous waste 

management business would develop in Bogotá could roughly fall in the category of what 

is known as privatization from below, which is when the government allows an almost 

unconstrained development of the private sector to promote the development of certain 

industries, address economic transitions, or increase efficiency in some industrial or 

public service sectors (Yarrow and Jasisnski 1996: 36-37). According to Megginson and 

Netter this process has been rather common in Eastern Europe, Russia, China and Latin 

American countries (2001:18). In Colombia, unconstrained development of industries 

that may generate important environmental impacts such tourism, waste management, or 

port management, are arguably nowadays rare. Lessons from the past have led to a form 

of encouragement of the private sector (or a form of privatization) more in tune with 

current environmental concerns and to the country’s acquired environmental protection 

agreements. One example is the current attempt to encourage an emerging hazardous 

waste management market under somewhat strict environmental regulations. However, 

unconstrained development in the form of regulation voids, tax breaks, discounts, and 

loans to private investors for “selected” industries such as mining (coal, oil, gold, and 

nickel), banking, public works, and healthcare, has been one of the most criticized 

aspects of the current administration (Kalmonovitz 2010). Most worrisome for this 

project, an unconstrained development of hazardous waste management businesses could 

take place if hazardous waste management regulations are not fully enforced sooner than 

later, which could plausibly encourage the continuing growth of the current companies 
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that offer hazardous waste management services under poor or non-existent waste 

management standards.

As long as comprehensive regulation is being enforced, privately owned 

hazardous waste management businesses could be as efficient and profitable as any other 

public service provider in Colombia, and even more, especially considering the relatively 

high levels of corruption at the government level (World Economic Forum 2008). Even 

so, the most striking effects of privatization are not issues related to efficiency or 

profitability, but the extent to which a private business with public functions will have to 

resolve environmental, social, and political conflicts. Such conflicts typically arise in 

Colombia when public sanitation services are privatized.  

Privatization of public services (e.g. wastewater treatment, waste management) or 

public goods (e.g. water and electricity) has been rather controversial in Latin America. 

Critics have argued that some of these processes have triggered the development of 

natural monopolies in many countries (i.e. when a single supplier takes over a market, 

(Howe 2009)). Such monopolies are not necessarily efficient in the distribution of public 

services, and when there are high private investments involved in the building of new 

infrastructure, prices of commodities such as water and electricity can increase 

substantially, potentially affecting other sensitive sectors, like agriculture. According to 

Howe (2009) this is what happened in Chile, where “the sudden privatization of water 

resources resulted in a high degree of monopolization of water supply by the national 

hydroelectric generating companies to the detriment of the agricultural sector and cities 
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that must pay exorbitant prices for added water supplies” (Howe 2009: 47). According to 

Kessler and Alexander (2006), essential services like water, electricity, and waste 

management, are public goods because their benefits “extend well beyond the particular 

individuals who consume them [...] Because essential services contribute directly to 

livelihood, health, and dignity [...] the decision to deliver those services through private 

providers should be subjected to a threshold requirement: the improvement of social 

equity and poverty reduction” (2006:1-2).     

The truth is that there are many interests involved in the privatization of public 

services, which makes it inherently a highly politicized process. Governments are 

interested in transferring the burden of building expensive public service infrastructure to 

private investors, or to avoid the cost of subsidizing public services to make them more 

affordable (or fairly priced) for potential users. Private investors are mainly interested in 

making long-term profitable businesses, while intergovernmental panels (like UNEP), 

agreements (like Basel) and individuals in the line of thought of Kessler and Alexander 

(2006), are concerned with environmental protection, social justice, and poverty 

reduction. 

Although no transnational or national study about privatization of hazardous 

waste management services in Latin America was found throughout this research, it is 

fair to approximate that its impacts could be similar to those studied for wastewater 

treatment and other sanitary infrastructure services (Howe 2009). A sanitation project like 

the HWMS proposed here would require costly and specialized infrastructure, as in the 
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case of other public services such as wastewater treatment. If these costs are transferred 

to hazardous waste generators, it could have a domino effect over some local industrial 

sub-sectors (if regulations are strict), or it could lead to more dumping. Regulation could 

make a difference if it prevents the potential abuse of dominant positions in the market 

through anti monopoly laws, by promoting competition and establishing minimum 

quality standards. However, this report already recognizes that there is a void in terms of 

recycling regulation, which is actually leading to the development of natural monopolies 

in Bogotá (at least for the recycling business) (see chapter 2). Understanding how the 

development of natural monopolies are a typical consequence of a privatized public 

service should help anticipate how to avoid becoming illegitimately (or illegally) 

dominant in the market, which could generate all sorts of conflicts, or how to minimize 

plausible impacts from the already existent dominant positions of competitors.

Perhaps the most important aspect that should be taken into consideration here is 

that, as in other sanitation infrastructure projects explored in this report, the clashing of 

multiple interests, so common during privatization processes, could lead to conflictive 

situations for the proposed solution. Two common conflictive situations for a privatized 

public service like the one proposed here are NIMBY (Not In My Backyard) attitudes 

towards waste management facilities, and what is called here political project opposition. 

NIMBY attitudes are common to almost any hazardous waste management 

project in the world, public or private. Nonetheless, one may argue that when the service 

supplier is a private investor, NIMBY attitudes entail more difficulties because the private 
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investor has a for profit interest in such a project. Examples of other sanitation projects in 

Colombia reviewed in this report have shown that when private investors are involved, 

NIMBY conflicts are typically not addressed from the project’s inception and therefore 

tend to result in lawsuits and money settlements that can lead to project failure (see 

chapter 2).

Political project opposition is significantly different. Through the examination of 

similar projects in Colombia, it became clear that institutions, elected officials, 

individuals, or communities of interest, tend to oppose to privately run sanitation projects 

when these are perceived as altering competing systems to the approved or accepted 

socioeconomic arrangements already established in a region. This type of opposition is 

referenced here as “political” because it mainly originates from a variety of rather 

political issues, like the questioning of the legal or governmental legitimacy to conduct 

and administer such a project, or issues of property or land development rights. For the 

proposed business, this type of opposition would mean that, in the absence of a public 

hazardous waste management establishment, the problem of encouraging compliance of 

current waste management laws would be increasingly difficult to deal with. Hazardous 

waste generators, relevant institutions, or the public, may not perceive the proposed 

solution as a public service, but rather as a competing or disrupting business with little 

governmental oversight, which may facilitate non-compliance of hazardous waste 

management regulations and lead to this type of political opposition. 
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Quintana’s study (2008) about environmental conflict related to potable water 

service in rural Colombia shows that in the absence of public administration of sanitary 

establishments, governmental oversight and thus, compliance of water and waste 

management laws, is rather poor. According to Quintana, this situation is evidenced in the 

environmental conflict between two models of sanitary service present in rural Colombia. 

The first one would be the main business-service supplier, which would be the one that 

complies with current regulations and typically charges higher fees. The second one 

would be what Quintana calls a collective service supplier, which refers to the 

arrangements made by residents to obtain their own water or any other sanitary service 

from alternative sources (e.g. distributing collected stream or rainwater, building their 

own landfill sites etc.) (Quintana 2008).  Although Quintana’s study is specific to potable 

water service in Risaralda-Colombia, the author’s findings are relevant to the proposed 

project. Conflicts between a main hazardous waste management service supplier and 

other collective service suppliers may very well develop in Bogotá. In fact, borrowing 

Quintana’s term, up to date there are mainly collective arrangements for hazardous waste 

management and disposal in the city. The establishment of a private hazardous waste 

management operator that may charge higher fees (compared to what generators have 

been used to pay, or not pay), may be viewed as an altering competing waste 

management system, thus threatening the ability of a privately owned hazardous waste 

management solution to be accepted and succeed. 
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A Plausible Solution: Implementing Hazardous Waste Management Through 

Flexible Service Delivery

How to Elicit Public and Social Value for the Proposed Waste Management 

Business 

One may argue that the main difficulty with the model of privatization of public 

services currently being applied in Colombia is that, though it creates the right normative 

environment for private operators to succeed, private operators still need to solve the 

problem of user compliance, which may lead to some companies to losses over several 

years before the service is fully accepted and valued by a determined community. Simply 

put, the fact that regulatory conditions are given does not solve the sort of conflict that 

Quintana (2008) exposed between different public service arrangements. 

To minimize opportunities for both political opposition and NIMBY conflicts, the 

proposed HWMS could design and develop inclusive services that are flexible enough to 

enable it to perform both as a public service provider and as service-based hazardous 

waste management business. To build such flexibility and inclusiveness, the proposed 

solution would have to understand and address stakeholders’ concerns via services. 

Plausible concerns such as high waste management costs or pollution from waste 

incineration, will not only need to be addressed or mitigated for through project planning 

and implementation, they should also be tackled through service delivery. For instance, 

air pollution may be already a concern in the area where the proposed hazardous waste 

management facility will be established (in fact, air pollution is a concern anywhere in 
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the city). The proposed solution could therefore design services that further address this 

community concern, for example through the implementation of green infrastructure 

developments that could help mitigate impacts from alternative sources of air pollution 

(see chapter 4). One may argue that when solutions for stakeholders’ concerns are 

delivered via value added services, there are more opportunities for collaborative 

relationships that could lead to the resolution of conflicts and perhaps, minimize project 

opposition.  

The form of collaboration and stakeholder engagement sought for this project 

needs to be linked to a flexible service-based business platform that would allow different 

forms of business association and thus increase opportunities for service delivery. This 

flexible business platform would be based on network and market association forms that 

could take place concomitantly or independently. Network association forms would help 

engage as many stakeholders as possible (generators, public, environmental agencies, 

neighbors, etc.) as business partners, customers, or supporters of the proposed solution. 

Ideally, these network association forms (when plausible), would be supported by 

market-based mechanisms that would help make hazardous waste management services 

more affordable. When network associations are unattractive or inconvenient, services 

that take advantage of market mechanisms could be designed, and vice-versa. This type 

of service-based business flexibility is expected to help increase regulation compliance. 

Developing the proposed project through a flexible business architecture based on 

both network and market association forms would be crucial to increase engagement 
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opportunities and thus, increase the number of potential customers for the proposed 

solution. This flexible business platform would also enable the design of strategic 

hazardous waste management services. The greater the benefits those services entail, the 

greater the plausible support to the proposed solution. 

Chapter Overview

To identify the most suitable hazardous waste management approach for Bogotá 

this report begins with a comparative analysis of hazardous waste management 

approaches applied in different regions. Identifying which hazardous waste management 

approaches have worked, where, and why would be crucial to define a hazardous waste 

management strategy for Bogotá. Following this analysis, issues that pertain the 

hazardous waste management business in Colombia were examined using business 

macro-environmental analysis techniques. This type of analysis helped identify and 

understand the variety of factors that may affect or determine a hazardous waste 

management business in Colombia and the variety of plausible stakeholders involved in 

this project. Understanding the range of stakeholders that could be involved in the 

proposed solution was crucial, not only to define the range of services that the proposed 

solution could provide, but also to determine which business association forms would be 

most likely to support the delivery of hazardous waste management services.

Chapter 1 examines the conditions under which environmentally sound hazardous 

waste management practices and approaches have evolved in different regions. The 

purpose of this analysis is not only to identify plausible concerns that may be common to 
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hazardous waste management projects worldwide, but also the characteristics that define 

and differentiate successful hazardous waste management approaches applied in different 

countries. Lessons form other regions helped identify the conditions under which 

environmentally sound hazardous waste management would be more likely to succeed in 

Bogotá, which enabled the definition of a strategic planning methodology for the 

proposed solution. This methodology is supported by policy and stakeholder analysis, 

land use planning techniques, and theories of evaluation and development anthropology. 

Chapter 2 is focused on the contextual environment in which sanitation 

infrastructure projects develop in Colombia, like, but not exclusively, hazardous waste 

management. To successfully design and implement the proposed solution is important to 

have a clear understanding of what aspects in the contextual environment (political, legal 

economic, social etc.) may interfere or support an environmentally sound hazardous 

waste management approach.  This type of analysis is aimed at understanding not just the 

specifics of the hazardous waste management market in Colombia but also the common 

problems that affect sanitation infrastructure projects locally. 

Chapter 3 analyzes business-planning methodologies that would support the 

delivery of hazardous waste management services in Bogota. A service-based solution 

would require an understanding of which business organizational forms would be more 

likely to facilitate service delivery for a wide range of hazardous waste generators and 

stakeholders. The main theses here is that once there is a good understanding of the 

generators and stakeholders that would be affected by the proposed solution, it would be 
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possible to develop strategic services that would ensure the sustainability of the 

hazardous waste management business. Flexible business association forms, mainly 

based on market incentives and network advantages, would support service delivery.

 Chapter 4 studies plausible site development problems and considers how these 

could be addressed through project design, planning, or implementation. Given that the 

core of the methodology applied here is supported on urban planning tools and 

anthropological theory, the discussion in this chapter will be centered on issues of 

stakeholder engagement and how to minimize site development impacts. Some other 

problems related to more technical issues (e.g. technology malfunction, economic 

impacts, etc.) were identified in this report but not specifically studied. These issues 

should be fully analyzed later and correlated to the sociopolitical and site development 

problems already investigated. 

Chapter 5 explores the advantages of using anthropological forms of inquiry to 

understand the interconnections between political, social, technical, and environmental 

issues that locally affect major infrastructure projects like the proposed hazardous waste 

management solution. It is perhaps this understanding of interconnections what 

ultimately enables a practitioner or researcher to successfully help design and develop 

these types of projects. 
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CHAPTER 1

Problem Statement and Methodological Approaches

 The main purpose of this work is to identify a hazardous waste management 

approach that would be applicable to Bogotá’s regional socioeconomic circumstances in 

order to design a Hazardous Waste Management Solution (HWMS) to treat industrial 

hazardous wastes. Such an approach should be consistent with the criteria of 

environmentally sound management to ensure human health and environmental 

protection. Here it will be argued that to identify the best approach it is necessary to 

determine how waste management costs, disposal methodology, regulation and 

compliance may all have an impact on such a solution.  

The Impact of Waste Management Costs, Regulation and Compliance on 

Environmentally Sound Hazardous Waste Management

  Waste management costs are the costs related to waste treatment, handling and 

disposal. These costs are determined by the number of users of a particular solution (the 

number of generators that comply) and the disposal methodology chosen, which can 

range from recycling, neutralization (when a substance can be added to neutralize the 

hazardous component), land disposal, or incineration (among other chemical and 

combustion related treatments, Basel 2007).  Efficient and cost-effective disposal 

methodologies are usually available when there is a strong regulatory framework that 

compels businesses and industries to manage their hazardous wastes safely, which should 

include laws, procedural guidelines, agreements, and capable enforcement authorities.  
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Regulations regarding hazardous waste management usually correspond to broader 

environmental goals such as stream restoration, biodiversity preservation, greenhouse gas 

abatement and human safety. A successful hazardous waste management approach should 

therefore achieve a high level of compliance in order to have a positive environmental 

impact and help reach those goals. 

 Hazardous waste management can be very expensive. Previous efforts to “export” 

the problem indicate that these expenses are perceived as a burden even for the richest 

industrialized regions of the world, partly because production sectors have been using 

natural resources at no cost to generate wealth, and partly because to manage hazardous 

wastes safely there are a number of sophisticated technological and human resource 

requirements that need to be met. Waste management costs, disposal methodology, 

regulation and compliance are all factors of the hazardous waste management cycle (i.e. 

waste classification, transportation, storage and final disposal). These factors are 

dependent on one another and, as such, they need to be balanced to develop a cost-

effective solution.

 According to the Basel Convention’s criteria, “to achieve environmentally sound 

management of hazardous wastes, a number of legal, institutional and technical 

conditions need to be met,” particularly in terms of compliance with pertinent laws, 

adequate technology standards, pollution control, monitoring and training4. Damages to 

the environment from industrial production that need to be reversed to comply with 
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current environmental protection laws came to be known as externalities. In general 

economics, an externality is an impact caused by external factors from a particular 

business transaction that may generate an additional cost.5 Hazardous wastes are 

generally understood in a business equation as an externality that no business wants to 

pay for, unless such a business is strongly grounded on principles of environmental 

protection and social responsibility.  Some regions have learned to internalize the cost of 

hazardous waste management under a stringent regulatory framework and a political 

environment committed to abide by international agreements to prevent illegal dumping.  

To internalize hazardous wastes implies that someone throughout the business transaction 

needs to pay for polluting, to minimize pollution rates or to eliminate the pollution 

caused. Some of the tools that have been successfully applied to shift the balance from 

hazardous waste dumping to hazardous waste management are the development of 

recycling rates, taxes and the implementation of cleaner technologies and processes to 

reduce waste volumes. Nonetheless, most of the worlds’ regions still struggle to achieve a 

balance between waste management costs, disposal methodology, regulation and 

compliance. The problem is that an imbalance diminishes a nation’s ability to meet the 

Basel Convention’s criteria for environmentally sound management and its ability to 

protect both human and other forms of live.
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Lessons from Industrialized Regions

 One of the countries that have implemented a hazardous waste management 

approach with some success is the United States. In this country the EPA and other state 

regulatory agencies are in charge of ensuring that states adopt and implement Hazardous 

Waste Programs according to the Resource Conservation and Recovery Act (RCRA), 

which are intended to protect public health and natural resources6. Some states make 

remarkable efforts. In Massachusetts, a state law known as the Toxics Use Reduction Act 

(TURA) has been implemented to promote safer and cleaner production and minimize the 

use of toxic materials and the generation of hazardous wastes in manufacturing processes 

(University of Massachusetts 2009). In general, the main incentive for adhering to these 

programs has been to avoid taxes, fines or costs per amount of waste generated (Sigman 

1994).7 Incineration has generally been unpopular in this country due to expected release 

of harmful emissions, and this has resulted in the proliferation of landfills as a preferred 

disposal method8. Because waste is accumulated rather than reduced or transformed (i.e. 

energy) as in incineration processes, this tendency has led to an exponential waste 

growth9. Furthermore, previous studies (Daniel 1981, Morrison 1981, Montague 1981, 

Skinner 1980, and Langerman 1983) have indicated that “landfills can be unsafe 

repositories for liquid and solid hazardous wastes” due to leakage, even in the most 
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impermeable soils and especially engineered sites.10 In lieu of this situation, one may 

argue that the US government has favored in the past a disposal methodology that is 

difficult to monitor, threatens the environment, and ultimately increases waste 

management costs due to the growing need to decontaminate sites to protect the public 

and recover natural resources. It must also be noted that attempts to locate waste 

incinerators near minority groups, schools or agricultural land have not been a successful 

siting approach, which may explain the preference for landfills and why there is such a 

strong opposition to incinerating facilities in this country. In a recent case, Waste 

Technologies Incorporated (WTI) built one of the largest hazardous waste incinerating 

facilities in the US on a flood plain 300 feet away from homes and 1,000 feet away from 

a 400-student elementary school in East Liverpool, Ohio (Environmental Justice Case 

Studies 1997). One may argue that a siting approach that places incinerating facilities 

away from human settlements and near pollution sources (even though land in industrial 

areas might tend to be more expensive) would have made incineration less controversial 

in this country. 

 Other regions, such as Europe and Japan, have put in place strong regulatory 

frameworks that encourage industries to minimize waste production. Additionally, they 

have successfully implemented top of the line incineration technology (e.g. temperature 

control, emissions filtering, waste to energy technology, etc.), in many cases reducing the 

risk posed by harmful emissions and minimizing the need to decontaminate sites. 
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 In the case of Japan, there is a Recycling Law and an Ecology-Based Factory 

Initiative in place commonly known as Ecofactory. Under this law, industry sectors in 

Japan are required to abide to specific recycling rates according to materials and 

byproduct recyclability assessments. The law is then reinforced by the Ecofactory 

initiative, which requires industries and businesses to invest on research and development 

programs to develop next-generation technologies that will help them achieve common 

environmental goals (National Academy of Engineering 1994:38-39). Still, political 

commitment in Japan to abide to international agreements has been rather week. In 2000 

the Japanese government was forced to ship back to Japan an illegal cargo of tons of 

hazardous waste exported to the Philippines in clear violation of the Basel Convention.11 

This and other subsequent violations has led to some sanctions to the Japanese 

government from the Basel Convention and growing reluctance in some Asian countries 

to ratify free trade agreements with Japan.12 In the case of Japan, environmental laws are 

being enforced but hazardous waste trafficking continues, which indicates that the cost-

compliance cycle is still critical for this region. Even though important policies were 

enacted and appropriate disposal methodology was put in place, there is still an 

imbalance between costs, regulation and compliance that may indirectly increase 

hazardous waste management costs due to fines and the need to reinvest on international 

cooperation.
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 In the case of the European Union, legislation regarding hazardous waste 

management is consigned under the Hazardous Waste Directive, which is very similar to 

the Basel Convention’s hazardous waste management guidelines, and as such one of the 

most comprehensive legislations regarding the matter.13 Procedures are not yet 

standardized for all countries (as for many other issues in the European Union due to its 

relatively recent inception), but some countries have made important investments towards 

incineration to minimize pollution. 

 In France, for instance, incineration has become key to waste management since 

2003, when the government initiated a modernization process with over 130 incinerating 

plants to comply with the European Union’s environmental standards specified under the 

Hazardous Waste Directive. Additionally, the government implemented a material and 

energy recovery program that allowed the re-use of about 80 percent of the bottom ash 

that results from waste incineration for road construction (produced by hazardous and 

non-dangerous waste) and the ability to sell electricity and heat recovered from 

incineration processes to public and private companies.14

 One of the most noticeable technological advances in incineration technology 

have been applied in Germany, where hazardous wastes are actually being imported from 

all over the world to be destroyed in what is reputedly one of the safest and most efficient 
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incineration facilities available on the planet.15 Although this is a new “eco-business” 

trend that has become rather controversial,16 other countries with fast growing industries, 

such as China, have chosen to implement Germany’s technological advances to address 

the pressing environmental concern of treating hazardous wastes.

 Outside of the European Union, Switzerland, home of the Basel Convention, has 

28 incineration facilities that generate enough electricity to power 250,000 homes without 

creating important environmental impacts (accounting both municipal and hazardous 

wastes), but in fact reducing its imports of oil products to produce energy.17 Four of these 

incinerating facilities are dedicated to treat and dispose all of the non-recyclable 

hazardous wastes produced within the country’s borders.18 However, it must be noted that 

hazardous waste incineration in Switzerland is performed in “state of the art” facilities 

under the most stringent monitoring conditions and using expensive filtering devices to 

minimize dioxin emissions from incineration combustion (dioxins are the most worrying  

type of emissions produced by hazardous waste combustion). Additionally, Switzerland 

has few (if any) mining activities or heavy industry, which would minimize the amount of 

hazardous wastes to be treated and the contaminants produced through hazardous waste 

36

15 Federal Ministry of the Environment, Germany (2005). Waste Incineration. A Potential danger? Bidding 
Farewell to Dioxin Spouting. Available in http://www.seas.columbia.edu/earth/wtert/sofos/
Waste_Incineration_A_Potential_Danger.pdf 
16 The Environmentalist (2005). Safer Hazardous Waste Disposal? Springer Netherlands.
17 Swissworld. Incineration. Available in  http://www.swissworld.org/en/environment/waste_management/
incineration/
18 Swissworld. Hazardous Waste. Available in http://www.swissworld.org/en/environment/
waste_management/hazardous_waste/

http://www.seas.columbia.edu/earth/wtert/sofos/Waste_Incineration_A_Potential_Danger.pdf
http://www.seas.columbia.edu/earth/wtert/sofos/Waste_Incineration_A_Potential_Danger.pdf
http://www.seas.columbia.edu/earth/wtert/sofos/Waste_Incineration_A_Potential_Danger.pdf
http://www.seas.columbia.edu/earth/wtert/sofos/Waste_Incineration_A_Potential_Danger.pdf
http://www.swissworld.org/en/environment/waste_management/incineration/
http://www.swissworld.org/en/environment/waste_management/incineration/
http://www.swissworld.org/en/environment/waste_management/incineration/
http://www.swissworld.org/en/environment/waste_management/incineration/
http://www.swissworld.org/en/environment/waste_management/hazardous_waste/
http://www.swissworld.org/en/environment/waste_management/hazardous_waste/
http://www.swissworld.org/en/environment/waste_management/hazardous_waste/
http://www.swissworld.org/en/environment/waste_management/hazardous_waste/


combustion. It would be extremely costly to a country like Colombia to catch up with 

Switzerland, Germany, or France.

A Hazardous Waste Management Approach for Bogotá 

 One of the economic rationales for this project is that there is a limited offer of 

facilities for hazardous waste management in Bogotá as opposed to the overwhelming 

rise of hazardous waste generation. Today Bogotá does not have a single hazardous waste 

incinerating facility, only inappropriately managed landfills (Ministerio de Medio 

Ambiente 2005a: 11). Nevertheless, this economic rationale gets hindered by the fact that 

manufacturing industrial activities in Colombia have been functioning in the absence of 

fees, taxes and penalties regarding hazardous waste production, management and 

disposal. If business is kept as usual and such fees and penalties are waived or ignored 

through lack of enforcement, generators would perceive hazardous waste management as 

expensive and unnecessary. 

 The problem of managing hazardous wastes while complying with current 

international environmental standards and agreements in developing countries like 

Colombia is constrained by the high costs of hazardous waste management and the lack 

of a strong regulatory framework that enforces an acceptable level of compliance. This 

situation causes a downward spiral effect because the less a particular solution is being 

used because of lack of enforcement, the more expensive it will become. 

 In addition to the minimum costs related to hazardous waste disposal, 

environmentally sound hazardous waste management as promoted by the Basel 
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Convention requires the adaptation of rather sophisticated technological procedures to 

ensure minimum safety standards of waste transportation, laboratory testing, and final 

disposal. Taking into consideration these aspects, to design a less costly and 

environmentally sound solution for Bogotá it is particularly important to find a balance 

between waste management costs, disposal methodology, regulation and compliance.  

The working thesis here is that to find such a balance where regulatory frameworks and 

funds are rather scarce, requires the design of a solution that would a have a positive 

impact on all affected parties, including waste generators, governmental institutions, 

taxpayers (who end up paying for cleaning up dangerously contaminated sites and 

resources), and of course, waste management providers.

 The hazardous waste management approach that leads the proposed solution 

should maximize recycling or reusing opportunities to reduce waste volumes, 

environmental impacts and disposal costs. The evidence reviewed here indicates that 

incineration is potentially 19 one of the safest and most environmentally friendly 

methodologies available today to dispose of non-recyclable hazardous wastes (Basel 

2002). As it can minimize environmental and health related threats when compared with 

other large-scale disposal methodologies, the proposed solution will be based on 

incineration technology.    

 A broad review of policy and socioeconomic factors for this project suggests that 

a private sector HWMS for Bogotá based on incineration and recycling will not succeed 
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independently, not even with an unlimited amount of resources and capital. In other 

words, it would be possible to build an incinerating facility similar to those built in 

Germany or Switzerland, but if it is not being used, it will not help reduce the threat of 

growing hazardous waste volumes and it will not be a profitable enterprise.  However, if 

the hazardous waste management methods chosen here (incineration and recycling) are 

implemented through partnership relationships, then the proposed solution is more likely 

to support and maximize compliance and help reduce environmental and health related 

threats from hazardous waste accumulation.  

 Given a minimum enforcement level (in the presence of fines and penalties for 

non-compliance of current laws), the partnerships sought for this solution would be based 

on common goals among stakeholders. Evidently, one such goal is to reduce hazardous 

waste disposal costs among generators to promote the use of the proposed solution. For 

this purpose, the solution would offer economic incentives to its partners (generators) to 

make it easier or cheaper for them to comply with hazardous waste management 

regulations. This particular partnership (which involves waste management providers, 

generators and the public sector) would help consolidate the proposed HWMS while 

increasing enforcement capabilities of pertinent governmental institutions.  

 The nature of this and other partnership forms will be dependent on the strategies 

sought to consolidate the HWMS, which will be defined in following chapters. What 

must be noted at this point is that the purpose of working in partnerships with 

governmental institutions and hazardous waste generators is to get sufficient support to 
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achieve an acceptable level of compliance (and thus users) to reduce costs for all parties 

and to fulfill common environmental protection goals.  

 In Colombia, a regulatory framework that supports environmentally sound 

hazardous waste management is finally in place, and as explained in the next chapter, 

growing legislation demonstrates there is sufficient political will to start implementing it. 

Given these minimum legal and political conditions, the methodological approaches 

developed here are focused on the following research question: How would it possible to 

establish an affordable offer of environmentally sound hazardous waste management for 

Bogota’s industrial generators in order to increase the number of potential users of the 

proposed solution? 

The Strategic Planning Approach

A Strategic Planning approach was used to design a HWMS for Bogotá that 

balances waste management costs, disposal methodology, regulation and compliance 

under the criteria of environmentally sound waste management.

 Goodstain, Nolan and Pfeiffer (1993) define Strategic Planning as “the process by 

which the guiding members of an organization envision its future and  develop the 

necessary procedures and operations to achieve that future, [providing] both a direction in 

which the organization should move and the energy to begin that move” (1993:3). Taking 

into consideration this concept, two organizational goals are defined here to guide this 

strategic planning exercise. The first one, is to find a hazardous waste management 

approach for Bogota that would ensure a high level of compliance to enable the design of 
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a profitable solution under environmental safety standards. The second one is to use this 

analysis to support the development of an organizational structure that can lead to the 

launch of a company dedicated to hazardous waste management.

 The strategic planning methodology applied here is intended to provide sufficient 

foundation for the advancement of expert analysis to support the development of the 

proposed HWMS (e.g. economic feasibility, vendor-technology selection, facility 

planning and design, environmental impact analysis, etc.). Moreover, this methodology 

helped identify a number of factors that would determine the reach of the proposed 

solution. Further analysis of these factors helped envision the solution’s plausible impacts 

on Bogota’s current situation of hazardous waste mismanagement.

 The factors that are analyzed here include health, environmental and 

socioeconomic issues, the policy environment and the legal framework for hazardous 

waste management, and an exploration of technological requirements for environmentally 

sound hazardous waste disposal. The results of this analysis will be reported in the 

following chapter as PESTEL macro-environmental analysis (Political, Economic, Social, 

Technological, Environmental, and Legal analysis), and further discussion regarding the 

impact of such factors will be framed as SWOT analysis (acronym used for describing 

the Strengths, Weaknesses, Opportunities and Threats to the established organizational 

goals). Additionally, this report explores a site development approach that would help 

identify issues of concern and how to address them in order to establish a hazardous 

waste management facility along Bogota’s most important industrial corridor.
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Methods 

 The methods and tools that support this application of strategic planning are 

policy analysis, stakeholder analysis, land use planning and evaluation and development 

anthropology.

 Policy Analysis

 According to Colebatch (1998), articulating policy in organizations has to do with 

looking sideways (who are the relevant others and what are they doing?) as well as with 

looking forward (where do we want to go?) (1998: 6) For a project that deals with 

hazardous waste disposal, looking sideways in terms of policy means looking at other 

people’s interests, such as environmental protection, neighborhood revitalization, health 

betterment, profitability and job opportunities. Additionally, it means complying with 

legally binding procedures that are intended to protect others. As for looking forward, it 

means defining goals and assessing alternative courses of action to achieve them. Here it 

will be argued that looking forward, that is, defining goals and alternatives, does not 

make much sense if it is not articulated with an understanding of what others want and 

how it can be achieved. The policy analysis proposed here explores ways of relating 

genuine social and environmental concerns and the legal framework that addresses those 

concerns with specific organizational goals. The strategies sought here from the strategic 

planning methodological analysis are expected to formulate routes to connect 

organizational goals with community goals from a policy perspective. 
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 It must be noted though, that such a strategic planning approach is cumulative, not 

just an outcome of expert analysis; it rather is a continuing evaluation process of 

plausible alternatives. Colebatch noted that while “organizations have goals, it is not 

always clear in practice what they are, how they have been chosen or [which] 

organizational activity is best explained as an attempt to achieve these goals…policy 

inquiry appears to be about interaction and negotiation rather than about scientific 

detachment” (1998: 83). To avoid such “detachment”, strategies sought for the 

development of this project should be consistent with the alternative evaluation criteria. 

 Stakeholder Analysis and Community Engagement

 Implementation of most strategies developed for the HWMS are dependent on 

community engagement. Community here refers to governmental organizations, private 

businesses, the industrial sector that generates hazardous wastes, neighboring 

communities to hazardous waste management facilities, and any other community of 

interest. On the other hand, engagement refers to a collaborative level or degree of 

community participation that supports the development of the proposed solution. In a 

collaborative relationship “the responsibility, authority and decision making are shared 

more evenly than on other forms of participation. There is often an agreement between 

the parties to share risks [e.g. hazardous waste management costs] and benefits [e.g. 

environmental protection]” (Ministry of Social Development, New Zealand 2009).

 Typically, project developers choose beforehand a level of participation according 

to particular needs. These may be to inform communities about a specific project or 
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activity (to provide them with information about problems and solutions), to consult them 

(to obtain their feedback), to involve them (to ensure their concerns and aspirations are 

considered and influence decisions), to make them collaborators of that process (working 

together to formulate solutions), or to empower them (when decisions rely on the public 

or under community responsibility) (IAP 2004). If implemented, the HWMS discussed 

here will become an infrastructure project that would require of a collaborative level of 

participation to support engagement strategies that would ensure the success of the 

proposed solution. Stakeholder analysis can be used as a tool to plan community 

participation strategies aimed at achieving such specific objectives (Renard 2004).

 Why Collaboration?

  Community participation along infrastructure projects in Colombia has been 

largely focused on consulting with groups and individuals that may be affected by such 

projects, but leaving all fundamental decision making to the developers themselves. This 

approach has proven to be unsuccessful because it usually fails to address people’s most 

pressing concerns and because the process is not viewed as a fundamental project 

component but rather as an expense incurred to comply with current regulations 

(Colombian Congress 1993, 1994 and 2000. International Water and Sanitation Centre- 

IRC 2004).20 
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 Insufficient or poorly done community participation results in lack of support 

from communities of interest and strong criticism from scholars, governmental and non-

governmental institutions and even development agencies (World Bank 2001). In some 

cases this situation leads to project failure. One example in Colombia is the hydroelectric 

project developed by URRA S.A in 1994, a mixed organization funded with private and 

public investments that built one of the most controversial engineering projects in the 

country’s history because of widely known objections form affected communities living 

around the projected area. URRA S.A blames its poor performance to the millions of 

dollars it was forced to pay to compensate these communities after a constitutional court 

ruling, but independent researchers (Molano 2008a and 2008b, Correa 1999) and 

governmental organizations (CONPES 2008)21 agree that the company’s failure resides in 

its refusal “to allow the affected communities to participate in the decision making about 

the construction of the dam” (Correa 1999).

 According to the International Water and Sanitation Centre (IRC), the situation of 

URRA is typical of Colombia’s water and sanitation sector (which comprehends 

infrastructure constructions such as sewers, landfills, aqueducts etc.). To the IRC this 

approach to community participation “did not produce the expected results: a sense of 

ownership and responsibility by the communities. The lack or minimal participation of 

the users in the planning, design, construction and management of the systems is 

considered the main reason for this failure” (IRC 2004). 
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 Lessons from the past have led to more comprehensive approaches of community 

participation where stakeholders are engaged from a project’s design through its 

completion and cyclic monitoring and evaluation activities (Fraser 2005). This approach 

to participation has been successfully applied in Colombia to urban planning issues, such 

as in The Municipal Development Plan for the Islands of Providencia and Santa Catalina, 

where a collaborative community participation approach successfully led to the banning 

of big development projects in the islands. Islanders perceived such projects as a threat to 

their economic security and cultural integrity, favoring instead a more sustainable and 

locally based ecotourism industry (Mow 2005). This approach will be of special interest 

to the HWMS because of the urban planning methodology explored in this chapter for the 

development of the proposed solution.

 Even development agencies long criticized in the past by their aid approaches, 

such as USAID (Hornberger 2003, Andean Information Network 2008), now report that 

“encouraging [project] beneficiaries to identify their most pressing needs and take an 

active role in the selection, design and construction processes [enabled the successful 

implementation of] 200 social infrastructure projects in Colombia” (USAID 2006). 

 Taking into consideration previous experiences of community participation 

around local sanitation infrastructure and urban planning projects in Colombia, it will be 

argued that the community engagement component for this project should not be based 

solely on policy requirements, but rather on a principle of inclusion that would lead to a 

less costly and more sustainable solution. This is a process that requires competent 
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stakeholder analysis to identify affected communities, assess issues of concern and plan 

engagement strategies that can lead to solutions.

 Most importantly, the level of community participation sought for this project 

should be directly related to the strategic planning goals established for the HWMS, 

which are to reduce waste management costs and to increase the potential number of 

users of the proposed solution through partnership efforts. This particular collaborative 

level of engagement has the purpose of supporting the strategic planning approach 

proposed for the HWMS, which is based on the coordination of a number of services. It 

must be noted though that different partnerships with a diversity of purposes are expected 

to take place, such as for information sharing, service delivery and capacity building. To 

develop different sorts of partnerships with different purposes implies that a partnership 

focus (such as health and environmental issues), governance (they could be governed by 

legal entities or contractual agreements), range of participants (stakeholders), timeframes 

(short or long term partnerships) and funding agreements (e.g. subsidies or discounts) 

will also vary. Framed differently, different levels of engagement may take place 

according to different stakeholders’ interests.

 The purpose of using stakeholder analysis methodologies is to support the 

planning of community engagement strategies that would allow interested or affected 

parties by the HWMS to become partners of the solution itself. As partners, stakeholders 

are not only expected to express concerns and to participate on decision making 

processes, but also to collaborate with the HWMS to design solutions for common 
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problems and help customize services that could be provided to reduce costs and better 

serve potential customer needs. 

 The following preliminary stakeholder identification and analysis techniques were 

applied to enable the development of strategies that would engage stakeholders as 

partners. Later, these strategies will be the focused on the development of services that 

the solution could provide to partner with potential customers (see chapter 3).

 Identifying Stakeholder Groups and Individuals

  This method consists of listing plausible stakeholders (or communities of interest) 

along with a description of how they may influence the HWMS, what the proposed 

solution may need from them and what can be done quickly to satisfy them (Bryson 

2004). This methodology would be supportive of other forms of inquiry that may be 

needed later to develop community engagement strategies, such as participatory research. 

 Participatory research is a process where “experts” and “communities” identify a 

problem and work together to take corrective actions to improve processes or find 

solutions (Wadsworth 1998, Wallerstein, and Duran 2003). This type of research, most 

commonly known as Participatory Action Research (PAR) or Community-Based 

Participatory Research (CBPR), may be of particular interest for the development of the 

HWMS as it may help elicit issues of concern according to stakeholders’ own 

perspectives. Because the nature of this type of research incorporates ongoing evaluation 

of activities, participatory research may help as well to test new ideas and solutions. 
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 Some authors criticize the applicability of participatory research as a planning 

methodology because its process may be politically motivated from a powerful stance 

configuring relationships that are hardly equal (Chambers 1994, Escobar 1995, Mansuri 

2004). However, critics and proponents tend to assume that stakeholder groups that may 

be affected by a project would invariably be represented by less powerful or influential 

groups, perhaps because these are the environments where participatory research 

approaches actually developed (Fals Borda 1986). Using stakeholder analysis techniques 

would help identify who those groups actually represent and where do they stand from a 

power or influential perspective. 

 Typically, participatory approaches use “methods to structure group processes in 

which non-experts play an active role and articulate their knowledge, values and 

preferences for different goals” (Van Asselt and Rijkens-Klomp 2002:169). The type of 

community participation sought here slightly differs from this statement as it introduces 

rather expert involvement of highly powerful and influential stakeholders (e.g. high 

government officials and industrial groups along with their pool of experts) with the 

purpose of supporting partnerships that are strategic to the development of the solution 

itself. This does not mean that less powerful or influential players will not be accounted 

for and that their knowledge and partnerships would lack importance. Less influential and 

powerful stakeholders not only refer to the lay public, but also to a pool of experts such 

as chemical engineers and environmental scientists with high concerns but little influence 

or power. Equally, highly influential and powerful stakeholders may actually be 
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unknowledgeable about hazardous waste incineration and its potential benefits and risks. 

Both powerless and powerful experts and non-experts are crucial to the development of 

the engagement component and the building of partnerships. The purpose of introducing 

the concept of participatory research here is to deepen the understanding of how 

stakeholder analysis methodologies can be adapted to further stages of research to help 

identify and involve a wide range of stakeholders in order to build a variety of 

partnerships aimed at achieving very specific goals.

 Determining stakeholder interest and influence levels

 This method consists of refining the stakeholder identification process to 

recognize stakeholders’ interests and their ability to affect certain issues. For this purpose, 

Eden and Ackerman (1998) developed the “Power versus Interest Grid”, which is a two-

dimensional matrix (power vs. interest) where one could place stakeholders according 

their level of interest and their power stance regarding specific issues.

  A close examination of a power versus interest grid should provide enough 

information about stakeholders in order to plan community engagement strategies. 

Through this process it would be possible to identify who are the most influential 

stakeholders and how they may influence one another (Bryson 2004). 

   Stakeholders’ issues of interest that would be addressed through community 

engagement may range from increasing monitoring emissions capabilities, designing 

alternative strategies to reduce waste management costs or minimizing potential health 

threats from hazardous waste combustion. The purpose of using this tool is not just to 
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anticipate the issues that may rise, but to identify which different stakeholder groups are 

more likely to advocate for specific goals to enable the design of solutions. 

 Identifying stakeholders and understanding their environmental, social, health, 

economic, political or any other concern is crucial to the development of a community 

engagement strategy that leads to the establishment of partnerships. If stakeholders are 

not fully identified and their concerns addressed, it may limit the ability of the HWMS to 

succeed. 

 Principles for Developing Engagement Strategies 

 So far it has been established that identifying stakeholders is crucial to plan 

participatory strategies that would lead to the proposed collaborative level of community 

engagement. Since the main goal of community engagement is to build partnerships with 

the purpose of achieving specific economic, social and environmental goals, it is 

important to find common grounds among stakeholders to enable such level of 

collaboration. 

 It would be hard to speculate at this point what issues or goals may constitute 

common grounds because issues vary among stakeholders and they constantly change 

with their interests (it could be argued that environmental protection is a common goal, 

but it may not be in the top list of some stakeholders’ interests).

  Instead, engagement strategies that intend to involve hazardous waste generators, 

waste management providers and all other communities of interest could be guided by a 

principle of social responsibility that commits parties to work towards positive change or 
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actions. If partnerships among stakeholders are invariably related to efforts aimed at 

generating positive impacts, the HWMS can be perceived as a public service. The idea of 

public service developed here refers to a range of services the HWMS will directly or 

indirectly provide to communities of interest and the general public (which differs to the 

typical use of the term which refers to the services provided by a government to its 

citizens). Here it will be argued that from a public service perspective, common grounds 

could be easily found.  

 Choosing social responsibility as a guiding principle not only makes sense 

because the proposed solution defines itself an environmentally concerned enterprise that 

intends to protect human and natural resources, but also because it can help pave the road 

to the development of a HWMS that can actually be understood as an enterprise that 

generates public value. When the HWMS is perceived as a valuable public service it 

increases the likelihood that community engagement strategies will be sustainable when 

stakeholders’ faces change and issues evolve.

 The idea of social responsibility discussed here has been developed around ethical 

theories of human behavior, specifically related to business or corporate ethical behavior 

(Visser et al. 2008). According to Kotler and Lee, corporate social responsibility can be 

defined as “a commitment to improve community well being through discretionary 

business practices and contributions of corporate resources” (2005: 3). Some authors 

criticize the pursue of stakeholder satisfaction for mere economic reasons as opposed to 

making efforts to “do good” and prevent wrongdoing (Donaldson and Preston 1995, 
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Harrison and Freeman 1999). Other authors even argue that the term has become a token 

with empty meaning when used in “disingenuous ways” without concrete objectives and 

oversight (Cheney, Roper and May 2007). To these authors, “unchecked corporate power 

is problematic” and counter producing to the development of socially responsible actions 

(2007:3). 

 Corporate or business social responsibility has two main streams of opposition. 

From one side, critics fear that corporate discretionary actions or resources delivered to 

the public will not bring economic returns. From another side, critics argue that corporate 

discretionary actions and resources aimed at doing “good” generally lack social efficacy 

(Visser et.al 2008). To address both streams of criticism, Valor (2007) developed a 

theoretical model that relies on community involvement and project accountability. To 

the author, “ongoing dialogue with stakeholders and continuous monitoring and reporting 

of economic and social impacts of implemented projects” is key to ensure the efficacy of 

socially responsible actions and programs (Valor 2007: 280). 

 The proposed community engagement component is supported by this type of 

theoretical approach that grounds collaborative efforts to socially responsible activities 

that are outcome oriented and depend on monitoring and oversight. In accordance to this, 

the solution proposed here should enhance and maximize opportunities for managing 

hazardous wastes responsibly to minimize current danger posed to society by hazardous 

waste increasing production and accumulation in a way that it can introduce positive 

change and generate public value.
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  Managing hazardous wastes has a tremendous public value, but such value is 

usually hindered by further social and environmental concerns related to risk perception 

and the negative connotation of “burning” hazardous residues, an unfortunate but real 

inheritance of improperly done hazardous waste incineration and inefficient incineration 

technologies applied in the past (Tangri, 2003). 

 According to Bryson “strategic management processes that employ a reasonable 

number of competently done stakeholder analyses are more likely to be successful- that 

is, meet mandates, fulfill missions and create public value- than those that do not” (2004: 

26).  For the proposed HWMS, public value could be built through the engagement of a 

wide spectrum of communities of interest as collaborators of the proposed solution. This 

approach may be more efficient and solid in the long term if compared with a social 

marketing approach focused solely on making sure people understand the good being 

done. Nevertheless, community-based social marketing may help create public awareness 

about the importance of environmentally sound hazardous waste management, which in 

turn could facilitate engagement strategies (McKenzie and Smith 1999). The Community 

engagement component proposed for this project is not just aimed at facilitating service 

design, but also at ensuring that stakeholders’ concerns are being successfully addressed. 

 Building community engagement is a cumulative process. It begins before the 

project is conceived and it continues throughout the organizational cycles. Overall, 

stakeholder analysis would help understand the range of parties that may impact the 
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proposed solution, which will shape the partnerships sought and the services the solution 

may provide.

  Additionally, this methodology informed the present research about legal, 

technical and environmental issues that may be represented by different stakeholder 

groups, which supported further analysis about plausible strengths, weaknesses 

opportunities and threats to the HWMS. 

 Land use planning

 The range of issues that may arise from siting a hazardous waste management 

facility should be addressed both from a policy and an urban planning perspective. This is 

particularly important because these issues may include aspects of environmental justice 

and other health and socioeconomic impacts, such as decreased home values and 

increased health risk from the proximity to such a facility. Although most experts now 

agree that proximity22 to a properly operated and efficient hazardous waste incinerator 

poses no major health threat (especially when compared with other more socially 

acceptable sources of pollution, Bergquist and Marsh 1998), some psychologists point 

out that risk perception from living near an incinerator can adversely affect mental health 

and thus cause physical detriment (Lima 2004, Roberts et.al 1998). These issues need to 

be addressed and mitigated through project planning and development. Implementation 
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of urban planning methodologies based on community engagement can help identify and 

mitigate some of these impacts.

  The ability of the HWMS to engage neighboring communities will largely depend 

on the community’s perception of health and environmental risk. Ballard and Kuhn 

(1998) examined an open approach for siting hazardous waste incineration facilities 

centered on community engagement to address aspects of risk perception. To the authors, 

focusing “primarily, but not exclusively, on social and political aspects rather than on 

technical and engineering aspects” (1998:3) will help engage communities and facilitate 

the siting process. On the other hand, Ringquist (2003) explored common causes of 

environmental inequity in the disproportionate distribution of polluting facilities. He 

criticized the fact that engineering and economic arguments tend to be the only ones 

invoked in choosing the location of these facilities, which are typically established near 

minority or depressed neighborhoods.

 From an engineering, economic and environmental protection perspective, 

hazardous waste incinerators should be placed near pollution sources to avoid extra costs 

and higher environmental risks related to transporting these types of wastes (DeMott 

1998). In fact, previous risk assessments have determined that the highest risks of 

managing hazardous wastes are related to transportation incidents (Asante-Duah 1993). If 

a truck containing hazardous wastes has an accident and waste containers are damaged, 

the probability of public exposure increases. Similarly, the range of the damage will 

increase with higher population densities or major environmental features along 
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transportation corridors. Due to the poor state of some roads and highways in Colombia 

(not to mention the national security situation in rural areas where paramilitary and 

guerrilla groups operate), transporting hazardous wastes by land beyond Bogota’s 

surrounding region would increase these risks exponentially. Similarly, transporting 

hazardous wastes throughout a densely populated city like Bogota with more than 6.7 

million inhabitants (DANE 2007) could be just as risky.

 For a hazardous waste incinerator to be placed in Bogotá, political, economic, and 

environmental factors are determinant because there are limited areas available for 

activities related to hazardous waste management and disposal. A hazardous waste 

incinerator could not be placed on or near Bogotá’s surrounding valley, which includes 

agricultural and preservation areas and its neighboring urban-rural communities. This 

valley, known as the Savannah, is considered to be one of the most fertile in the country. 

It is comprised by a system of natural lagoons and wetlands that function as water 

regulators that “absorb” water from the Bogotá River and other streams, providing flood 

control, water filtration, food security and biodiversity protection to Bogotá and its 

surroundings. This not only implies that the land in this location would be more 

expensive than in other areas, but also that there is a strong regulatory framework that 

prevents industries to develop here unless they are related to low impact activities and 

controlled agricultural production (Ministerio de Medio Ambiente 2007).  

 Because Bogotá’s Savannah became such a protected and expensive land, most 

heavy industry developed in what is known today as the Bogotá-Soacha Industrial 
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Corridor. Soacha is a city and a municipality connected to Bogotá through this southern 

industrial corridor, which is surrounded by working class neighborhoods. Another reason 

why heavy industries developed in this area is that historically this was a mining district 

and one of the most dryer lands23 in the region, making it less suitable for agriculture and 

more suitable for mining (i.e. extraction of construction materials) and industrial 

production (Viana and Gonzalez 2003).

 The characteristics of the Bogotá-Soacha industrial corridor make a siting 

approach difficult. From one side, there are technical, economic and environmental 

considerations that indicate that a Hazardous waste Management Facility (HWMF) 

should be located next to the source of pollution. But on the other side, this siting 

approach equally considers environmental justice and human health protection criteria to 

avoid proximity to human settlements and major natural resources. Ideally, all of these 

conditions should be met, but given the surrounding Savannah (with no land available for 

this type of development) and the geographic challenges of this Andean region (that 

makes transportation of wastes risky and difficult), the HWMF is likely to be developed 

at the end of the industrial corridor on Soacha’s outer border, which is the least densely 

populated area at the source of pollution. It must be noted though that proximity to 

human settlements is still variable. There is an old mining district at this geographic 
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location where old quarries used to operate at a distance of three to five miles from the 

nearest homes (google earth 2009). Because safe proximity depends on distance and on 

emission dispersion patterns according to specific meteorological conditions in the area, 

this location will be analyzed later as a plausible development area. 

 Given the particular conditions anticipated for siting a HWMF in Bogotá, it is 

important to design strategies that minimize exposure to health and environmental risks. 

Furthermore these strategies should help identify and mitigate broader pressing 

community concerns. Here it will be argued that the core of some mitigation strategies 

should rely on urban planning tools that are potentially effective in addressing particular 

socioeconomic and environmental concerns such as neighborhood decay, home price 

values and environmental risk perception than typical economic incentives such as 

increased job offer to neighboring communities, which affects positively only a few 

residents. Additionally, these strategies would be connected to the services the HWMS 

could directly or indirectly provide to neighboring communities, such as flood control 

and urban renewal.

 Using urban planning tools to address environmental and socioeconomic 

impacts and risk perception

  After hazardous waste dumping and air pollution, stormwater runoff and flooding 

are perhaps the most pressing environmental concerns for the Bogotá-Soacha Industrial 

corridor because it is located in a medium-high precipitation area with poor sewage 

capacity due to abnormal and illegal settlement patterns (Cámara de Comercio de Bogotá 
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2005:25-27). Although no specific data of water runoff composition was found for this 

particular area, one could estimate that it contains more pollutants and chemicals than 

other residential areas. These pollutants are washed off when it rains and are carried out 

to the combined sewage system to be treated and released again in the Bogotá River. This 

is of special concern because some illegal settlements that are not connected to the local 

utility company use the Bogotá River water for human uses before the water is properly 

treated. Combined sewer overflow is also an issue during the raining seasons (March-

April-May and September-October-November), when in average rains 105 millimeters 18 

to 20 days per month and channels are blocked creating floods and unusual traffic 

congestion (IDEAM 2009).  

 One of the urban planning tools that are expected to help minimize this 

environmental concern is the use of Green Infrastructure. In urban planning and 

architecture, green infrastructure is the term used to describe low-impact development 

practices that mimic natural absorption and filtering mechanisms for stormwater 

management. These mechanisms can be supported through the replacement of cement 

constructions and impermeable surfaces (roofs, sidewalks, street, highway and parking 

pavements) for porous surfaces that can naturally store and filter stormwater (green roofs, 

permeable pavements, and vegetated swales24). Stormwater runoff is a concern because it 

adds chemicals and pollutants into combined sewer systems that need to be treated, 
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increasing the costs of water treatment and the possibility of leakage of hazardous 

components in potable water. Green infrastructure mechanisms are more efficient and 

less costly to build and maintain than typical water treatment infrastructure because they 

can “reduce, capture and treat stormwater runoff at its source before it can reach the 

sewer system” (US EPA 2009). Furthermore, maintenance costs for this type of low 

impact development are usually related to irrigation of green infrastructure systems (to 

keep vegetation alive and working for filtering and water retention purposes), but since 

there is plenty of rain in this area, irrigation would not be a problem unless there is a 

strong draught caused by a natural phenomenon.

   Green infrastructure mechanisms and designs applied to the construction of a 

HWMF would help mitigate construction and some operational environmental impacts 

(at the very least it would help prevent flooding in the surrounding area and would make 

the facility look less invasive to the local environment). Additionally, green infrastructure 

could provide natural air filtration mechanisms to help absorb common air pollution. It 

could be easily maintained, and such maintenance and monitoring performance could be 

oversight by concerned stakeholders, such as resident neighbors. It should be noted 

though, that the decision to implement green infrastructure strategies should be shared 

with stakeholders, who might be skeptical about the efficiency and benefits of this 

methodology. 

 Combined with green infrastructure design, urban renewal strategies could be 

implemented as well on the neighboring landscape and nearest neighborhood to the 
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HWMF to mitigate loss of home price values and mitigate or reverse an area’s physical 

decline and create open space for community enjoyment. Urban renewal has been rather 

controversial in the United States and other regions of the world because it usually refers 

to the renovation of architectural design and the reorganization of urban space to address 

urban decay and crime issues, which has often led to gentrification (Uzun 2003, 

Hampson 2005). However, the urban renewal approach taken here is based on green 

infrastructure design, which includes infilling (that is, building vegetated sidewalks, 

porous roads and vegetated parks that could absorb and filter rainwater), planting trees, 

and creating enjoyable open space beyond the buffer area to the proposed facility. 

Helping communities implement low cost urban renewal strategies related to green 

infrastructure design with the help of other partners that may be interested to support 

local communities could help achieve this target. There are NGOs and governmental 

environmental organizations already involved in urban planning projects, some of them 

aimed at improving and strengthening community participation strategies in Soacha 

(Camara de Comercio de Bogotá 2005:63-65).

 In Colombia, urban renewal or revitalization plans are institutionalized from an 

urban planning perspective but they are not common practice and they have no fix fiscal 

budget (Colombian Congress, Law 388 of 1997). When performed, they are rather ad-hoc 

projects that are part of bigger city planning objectives (Alcaldia Mayor de Bogota, 

Empresa de Renovacion Urbana- ERU 2009). As they are so scarce, common problems 

related to urban decay are rarely discussed in a public forum with long-range access such 
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as in city council meetings in the US. Nonetheless, community engagement is mandatory 

for urban planning projects or major infrastructure works that may affect a neighborhood 

appearance or safety,25 but as some authors have pointed, the range of engagement 

depends on the discretion of the local urban planning authority in charge of verifying the 

permitting process and issuing the building permits, as well as on the “power” of 

communities to identify plausible problems and sue projects to protect their rights (The 

World Bank 2008). Participation processes are therefore viewed more as a strategy to be 

done “quietly” to avoid project opposition. However, well-done community engagement 

strategies have proven to be efficient to solve environmental issues and make important 

decisions regarding urban planning projects. Good stakeholder engagement techniques 

can help communities identify with an urban planning project, not only preventing 

opposition, but also improving the process itself through idea creation.26

 The engagement component previously analyzed can be fully developed through 

the application of urban planning techniques such as the ones explored here.  This effort 

would allow the interested public to have access to decision making processes. 

Neighboring communities to the proposed HWMF would be able to partner with the 

solution by participating on green infrastructure development projects. 

 Although this solution intends to implement an important buffer area to minimize 

risk, neighborhoods on the proximity should be engaged. This process will help gain 
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acceptance of the HWMS through siting as well as strengthen the relationship with 

governmental institutions by supporting current zoning through a green infrastructure 

urban renewal plan. This plan would develop at the very least a natural open space border 

to the proposed HWMF that would prevent flooding and the expansion of illegal 

settlements on unsuitable areas for human habitation such as in this old quarry location.

 Evaluation and development anthropology

 The HWMS proposed here is based on the development of a number of strategies 

that are goal oriented in two directions. In one direction, these strategies should help meet 

organizational goals, while in the other they should also meet community concerns, 

especially those related to hazardous waste management costs and risk perception. 

Project and program evaluation would be at the core of the proposed solution to identify 

concerns and objectives, define courses of action, identify alternatives and enable 

implementation of changes for the different strategies developed here so they can help 

meet both organizational and community goals. 

 Because the HWMS is in many ways a development project (it is expected to 

improve the lives of people by reducing the risk posed by hazardous waste dumping), an 

anthropological perspective of development would provide a detailed analysis of the 

characteristics of the stakeholders involved and the social significance of their stance 

towards particular issues, such as waste management costs, increased or decreased 

income (whether you are a new worker to the proposed solution or a generator that has to 

comply) and risk perception. For the proposed solution, having detailed qualitative 
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information about stakeholders would put into perspective the main macro-economic or 

environmental factors that would be part of the equation during project planning and 

development, such as economic aggregate measures (e.g. per ton waste disposal costs)  

engineering aspects (e.g. incinerating technology efficiency) and sociopolitical 

considerations (e.g. regulation impacts and environmental risk perception). 

 This anthropological perspective of development would provide the proposed 

solution with an interpretation of impressions and experiences of stakeholders to inform 

the strategic planning approach developed here. According to Mosse (2005), an 

understanding of stakeholders should be accompanied by an understanding of their 

cultural significance, which in this case, may be embedded on age, gender, income or 

political or environmentally driven concerns. Stakeholders’ interests would be viewed 

here in this larger context and understood as a product of their interactions. 

  Furthermore, an understanding of these interactions would help develop an 

evaluation criteria for project planning and development that would relate main macro-

environmental factors (political, economic etc.) with stakeholders’ interests and concerns 

to identify a plausible range of threats and opportunities to the HWMS. The purpose of 

this type of evaluative analysis is to, once identified, take advantage of opportunities to 

strengthen the proposed solution. In the same way, threats could be “solved” through the 

development of strategic services. This means that evaluation criteria for strategies, 

solutions and services would be based on whether or not they effectively address or solve 
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stakeholders’ interests and concerns while they support the development of the proposed 

solution. 

 Having an anthropological perspective of development implies that one must look 

at larger policies and social changes to facilitate the understanding of communities and 

how to approach them. Understanding communities of interest and the environment and 

interactions that shape them will help improve methodological field research tools that 

may be required later, especially those concerned with monitoring and evaluation of 

health and environmental quality. 

 It must be noted though that some of the strategies sought here may not alleviate 

some perceived impacts. According to Little (2005), there is enough evidence that 

indicates that investment and development benefits alone do not solve larger social 

inequities. Understanding those inequities may help approach social concerns, but, as 

Squires argues, “one must take the influence of ideal cultural values on perceived wants 

and desires compared to the actual or real needs of the work setting” (2005: 83). To be 

able to focus on actual needs related to the project’s impacts, it would be necessary to put 

in place some sort of social impact assessment, analysis and monitoring program. This 

implies that such program must be accompanied by a participatory approach so as to 

“interpret” changes on both human and natural environments (Branch and Ross 2000). 

Monitoring is a major component of  project development, and in many ways is an 

evaluation tool to assess procedures and outcomes. Further analysis of major project 
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components is intended to be consistent with the alternative evaluation criteria so 

strategies would be constantly adjusted to meet objectives and goals.

 Business Tools: PESTEL and SWOT analysis

 Since the project is ultimately supporting a business proposal, the minimum 

equivalent of business analysis and reporting techniques was required. The configuration 

of the analysis results into a PESTEL model and the use of SWOT analysis to develop 

strategies correspond with the project’s intended audience. 

 A review of business strategic planning methodologies and web-based business 

services with broader applications of strategic planning techniques provided a 

comparative framework of analysis.  

 In terms of specific strategic planning methodologies, Aguilar (1967) analyzed the 

way external factors affect managerial decisions and determine the future direction of a 

company. Through interviews and the review of some case studies, the author developed 

a theoretical framework of what he called information “scanning” according to a 

classification of the type of information sought for specific purposes. Aguilar was one of 

the first authors that understood the impact of information systems to design businesses 

and define their course of action. He was a pioneer in understanding the business 

environment through what he called ETPS (Economic, Technical, Political and Social 

analysis). Other authors developed similar environmental analysis with different 

components, which would modify the correspondent acronym (PEST, PESTLE, STEEP, 

etc.). Fahey and Narayanan (1986) evaluated different taxonomies of PEST analysis 
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(Political, Environmental, Social and Technical) when additional factors, such as the 

natural environment, might be applicable to a variety of business scenarios. PESTEL, the 

particular taxonomy used here (Political, Economic, Social, Technological, 

Environmental and Legal analysis), has been fully developed by Gillespie (2007) who 

explores the applicability of this type of macro-environmental analysis in different 

scenarios.

 Other authors have developed specific emphasis of macro-environmental analysis. 

Allison and Kaye (2005) examined strategic planning issues pertinent to non-profit 

organizations that are applicable to some of the issues analyzed for this project, such as 

addressing stakeholder anxieties and developing client-oriented strategies. On the other 

hand, Bradford and Duncan (2000) offered a strategic planning approach based on the 

analysis of external factors such as markets, competition, technology and regulations.  

Overall, these authors and resources provide a better understanding of the possibilities 

and limitations of strategic planning in diverse business scenarios.

 While the PESTEL analysis provides an understanding of an organization’s role in 

relation to its external environment, further analysis is needed to translate how those 

external factors will impact that organization’s future path. According to JISC InfoNet, a 

web-based business development center fostered by Nurthumbria University in the UK, 

“A traditional SWOT analysis would take the context of the PESTLE and analyze how 

these factors may emerge/impact” an organization. In addition, some authors argue that 

both PEST and SWOT analyses are fundamental tools to be able to formulate business 
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strategies. Channon (2005) includes both types of analyses in an encyclopedic article that 

describes 10 steps of the strategic decision-making process. Houben et al (1999) argue 

that a good SWOT analysis can provide information about the complexities within an 

organization and the environment in which it operates. To these authors, knowing this 

information is essential to perform long-term planning: “As a first step in the 

development of a strategic planning system, business managers should therefore 

commence with the identification and evaluation of these strategic [external and internal] 

factors which assist or hinder the company in reaching its full potential” (Houben et al 

1999: 125).

 In spite of the popularity of SWOT, other authors question the relevance and 

applicability of this type of analysis. Hill and Westbrook (1997) reviewed 50 companies 

and evaluated their use of SWOT and other strategic planning techniques. The authors 

found that companies that applied SWOT tended not to prioritize internal/external factors 

but rather generated descriptions that were never verified or acted upon. The authors 

found that in most cases results of SWOT were costly and irrelevant: “The most worrying 

general characteristic was that no one subsequently used the outputs [of SWOT] within 

the later stages of the strategy process. The continued use of the SWOT analysis, 

therefore, needs to be questioned” (Hill and Westbrook 1997: 46). Similarly, Armstrong 

(1982) evaluated the value of formal planning for strategic decision-making by analyzing 

information from a sample of companies. He found that objective setting, monitoring and 

stakeholder involvement are particularly useful, but questioned other formal planning 
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approaches. In terms of SWOT analysis, the author later criticized the popularity of the 

technique “because it mixes idea generation with evaluation [thus likely reducing] the 

range of strategies that are considered” (Armstrong 2004: 1). In later articles the author 

reaffirms conclusions drawn from his previous work, which advocates for a process 

centered on setting objectives, generating and evaluating strategies, monitoring results 

and gaining stakeholder involvement.

 It must be noted that most criticism reviewed here regarding the usefulness and 

value of SWOT analysis is related to the marketing field. Other authors have successfully  

used SWOT analyses in a variety of applications. Arsian et al (2007) used SWOT 

analysis to evaluate the safety of activities related to the carriage of liquid chemicals. 

Once safety issues were identified, the authors used an analytic hierarchy process to 

measure the importance of each factor quantitatively, so “the SWOT approach can 

provide a quantitative measure of the importance of each factor in decision 

making” (Arsian et al 2007:903). From another field, Halla (2006) used SWOT analysis 

to evaluate the urban management approach for the planning process of Dar es Salaam 

City in Tanzania. The SWOT methodology chosen allowed the author to compare the 

urban management approach to earlier urban design approaches, such as the master-

planning paradigm. Kulshreshtha et.al (2004) used stakeholder-based SWOT analysis to 

do a community participation study for a municipal public solid waste management 

project in Lucknow, India. In this case the authors successfully implemented SWOT to 
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formulate strategic action plans to coordinate a collaborative effort between the 

community and the new waste management supplier. 

 The series of professional settings that have successfully use the strategic 

planning tools discussed here, especially those in the area of waste management, provide 

a broader understanding of the methodological possibilities for the development of this 

project. The different perspectives offered by these authors, in terms of applicability 

scenarios, criticisms, and the development of structural models, will help construct a 

particular business analysis model that can both organize the information gathered as well 

as identify the project’s goals to generate strategic ideas for long-term planning.

 SWOT structures are widely used in diverse professional settings. For the fields 

that concern this project, SWOT analysis has been applied to the waste management and 

chemical engineering field to determine risk, as well as in the planning field to determine 

design opportunities and consequences. From a business perspective, the combination of 

SWOT and PESTEL analyses are arguably fundamental strategic tools to determine an 

organization’s course of action. Since these techniques represent a common language for 

the parties that may be involved in the development of this project, the results of the 

current analysis will be framed and developed under these models of business strategic 

planning. 
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CHAPTER 2

A Hazardous Waste Management Solution For Bogotá
The Contextual Environment

 To define the strategy for a hazardous waste management solution for Bogotá 

(HWMS) it is important to analyze the main macro-environmental factors that would 

have an impact on such a project. This analysis would help identify potential risks that 

may undermine planning, development, or operability aspects for the proposed solution, 

such as dealing with potentially weak enforcement authorities or encountering opposition 

to project development. Similarly, an analysis of macro-environmental factors will help 

identify advantageous situations that could be seized to support the development of a 

HWMS for Bogota, such as the current strengthening of hazardous waste policies 

(Ministerio de Medio Ambiente 2005a).

 Factors analyzed here are consistent with a business strategic analysis model 

known as PESTEL (Gillespie 2007), which refers to Political, Economic, Social, 

Technical, Environmental and Legal aspects related to environmentally sound hazardous 

waste management. The purpose of using PESTEL to frame this analysis is to enable the 

development of a strategic planning approach that is focused on keeping an organization 

competitive and profitable (Cowly and Domb 1997). Classifying issues that typically 

affect businesses, such as taxes, interest rates, and legislation, into established macro-
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environmental categories would help focus the current analysis on the definition of a 

business competitive position27 based on organizational goals. 

 The PESTEL analysis helps identify the strengths and weaknesses of a business 

activity. These can be analyzed later to develop strategies that support organizational 

goals and protect an organization from potential threats that may limit its profitability or 

efficiency. This process, also known as SWOT analysis (Gillespie 2007), will be explored 

later in this chapter.  

Macro-Environmental Analysis for Environmentally Sound Management of 

Hazardous Wastes

Issues identified through the PESTEL analysis are here juxtaposed with principles 

of environmental justice and protection. The purpose of emphasizing these principles is to 

ensure adherence to environmentally sound waste management practices and avoid a 

siting approach where poor and minority populations are unequally exposed to hazardous 

wastes, toxic releases and related hazards (Tiefenbacher 1999, Saad 1999, Ringquist 

2003).  

Environmentally sound hazardous waste management relies in great part on 

technological advances. Regardless of the actual distance to human settlements, a 

hazardous waste management facility should be able to manage wastes safely to avoid an 

exchange of environmental pollution. This would be the case if there is less hazardous 

waste dumping but there is an increase in air quality emissions and particulate matter 

73

27 “A position a firm occupies in a market, or is trying to occupy, relative to its competition.” Business 
Dictionary http://www.businessdictionary.com/definition/competitive-position.html

http://www.businessdictionary.com/definition/competitive-position.html
http://www.businessdictionary.com/definition/competitive-position.html


from hazardous waste incineration. To manage hazardous wastes safely and avoid 

environmental hazard exchanges it is necessary to standardized operating procedures and 

use the latest technology available to minimize pollution.

Managing Risk. The Significance of Technology and Standard Operating 

Procedures (SOP) For Hazardous Waste Management

 To achieve a socially and environmentally responsible approach the proposed 

solution should be based on technological advances that help minimize pollution. In the 

previous chapter it was argued that the success of a HWMS would largely depend on 

project acceptance by neighboring communities. Any initial success in terms of siting a 

hazardous waste management facility in Bogotá can be hindered if there are any visual 

emissions, spills, new odors, or any other perceived environmental threat or damage from 

hazardous waste management activities such as incineration, waste transportation and 

waste storage. 

According to the Basel Convention’s technical guidelines on incineration on land, 

incinerators should be designed “according to the types of wastes they burn. Therefore, 

understanding the characteristics of different waste streams and hazardous constituents of 

wastes is necessary to ensure proper selection and design of the thermal process to be 

used” (Basel 2002:6). To design a hazardous waste incinerator appropriate to Bogotá’s 

industrial wastes with the latest technology available does not necessarily require the 

most expensive device on the market. According to environmental protection agencies in 

Hong Kong and Taiwan (which have explored alternative technological procedures to 
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minimize costs for environmentally sound hazardous waste incineration), similar results 

from filtering mechanisms and expensive incinerating devices can be achieved by 

controlling incineration temperature and waste mixes to reduce the amount of harmful 

chemicals produced during the combustion process (EPA Taiwan 2005, and 

Environmental protection Department, Hong Kong 2006). The same Basel Convention 

technical guidelines conclude that “the primary method of controlling air pollution should 

be to use a well designed, constructed, managed, operated, monitored and maintained 

incinerator appropriate to the waste being burned” (Basel 2002:10).      

 Hazardous waste incineration is a relatively small known source of Persistent 

Organic Pollutants (POPs), which are “chemical substances that persist in the 

environment, bioaccumulate through the food web, and pose a risk of causing adverse 

effects to human health and the environment.”28 Formation of any type of POP is of great 

concern because many of these chemicals are considered to be toxic and likely 

carcinogenic to humans.29 The forms of POPs that are most difficult to destroy are known 

as dioxins and furans, which are toxic organic chemical compounds present in many 

types of hazardous wastes, but are relatively easy to destroy at very high temperatures 

(Cooper 1998). Major dioxin and furan emission sources are known processes such as 

metal production, motor-vehicle fuel combustion, uncontrolled combustion of landfill 

sites (and backyard burning), chemical manufacturing and municipal and medical waste 

75

28 United Nations Environmental Program (UNEP). Persistent Organic Pollutants. Available in http://
www.chem.unep.ch/pops/
29 Academies N.R (2006). National Research Council of the National Academies. Health Risks from Dioxin 
and Related Compounds. Evaluation of the EPA Reassessment. The National Academies Press, 
Washington. 

http://www.chem.unep.ch/pops/
http://www.chem.unep.ch/pops/
http://www.chem.unep.ch/pops/
http://www.chem.unep.ch/pops/


incineration (US EPA 2005). Hazardous waste incineration with today’s new generation 

combustors is estimated to produce only a fraction of the total amount of these chemical 

emissions (Basel 2002). In Germany, for instance, it is estimated that incinerators (of 

hazardous and municipal wastes) contribute only to 1% of the total dioxin and furan 

emissions in the country since the year 2000 (Federal Ministry for the Environment 

2005).

 However, the destruction of dioxins and furans through hazardous waste 

incineration has a disadvantage. According to Gotaverken Miljo, a Sweden energy 

efficient solution specializing in waste energy recovery and dioxin and mercury 

destruction, “under stable combustion conditions, dioxins are almost completely 

destroyed during [hazardous waste] incineration, but are reformed to some extent by de-

novo synthesis during the cooling of the flue gas and during dust separation.”30 The 

resulting dioxins are considered minimal compared to other common sources such as car 

exhausts, but any level of dioxin emissions could be perceived as harmful. This could be 

a very sensitive issue for the proposed solution because there is no clear scientific 

evidence about a dioxin emission level that would be unquestionably safe to humans 

(Academies 2006, Roberts et al 1998). 

 To minimize dioxin and furan emissions there are destruction and filtering 

mechanisms that prevent re-formation of these chemicals, including the introduction of 

heat systems that maintain the temperature at which dioxins cannot be reproduced, as in 
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energy recovery systems. There are other commonly used mechanisms such as flue gas 

(i.e incineration emissions) treatment and cleaning processes. One of the most common 

flue gas cleaning systems is the electrostatic precipitator, which is a filtering device that 

captures small particles from air and gasses (specially metals, dioxins and furans) through 

electrostatic attraction.31

  In addition to cleaning and filtering mechanisms that could be applied, most 

experts argue that “formation of these chemical compounds can be minimized with good 

combustion of precursors [chlorines and organics] in the incinerator [at over 1,800 

degrees fahrenheit]” (Cooper 1998. See also Carroll 2003 and Zuboff 2003). Since furans 

and dioxins are typically formed and resist lower temperatures, these are more of a 

problem in municipal hazardous waste incineration, which uses less than half the 

temperature of a hazardous waste combustor (Cooper 1998).

 Regardless of the expert analysis reviewed here about hazardous waste 

combustion minimal dioxin and furan emissions (US EPA 2005, Academies 2006, Carroll 

2003, Zuboff 2003 and Cooper 1998), if operational procedures fail (i.e wastes are 

incinerated at a higher or lower temperature than needed because of technology 

malfunction or human error), filtering mechanisms would prevent the release of harmful 

emissions on human populations or on the nearest environment to them, which would 

prevent the risk of transferring these pollutants to the food chain.

77

31 Neundorfer (2006). Electrostatic Precipitator knowledge Base. http://www.neundorfer.com/
knowledge_base/electrostatic_precipitators.aspx



 In addition to developing adequate combustors for the types of industrial wastes 

generated in Bogota, the proposed solution should put in place the most efficient filtering 

devices available on the market to capture and destroy dioxin and furan emissions 

because of their importance to preventing environmental damage and health detriments. 

Additionally, it would be necessary to build a specially engineered landfill to dispose of 

bottom ash when necessary (i.e when the resulting ash is a hazardous material itself), and 

to spend the necessary resources to the maintenance of these systems to ensure their long-

term efficacy.  

 With a minimum of technological requirements for environmentally sound 

hazardous waste management, standard operating procedures (SOP) are perhaps one of 

the most important factors that help minimize risks related to hazardous waste 

management. SOPs can be defined as “a set of written procedures explaining how to 

safely work with hazardous chemicals and hazardous processes” (San Diego State 

University 2008). SOPs should be defined for handling, storage, transportation, 

laboratory testing, material combustion compatibility, incineration procedures, ash 

recovery and disposal and emissions testing. Appropriate training in SOPs would be 

required to minimize risk of accidents, spills and incineration emissions. As it will be 

explained later in this chapter, there is already a public institution in Colombia 

specializing in technical training of local and international protocols and procedures for 

dealing with hazardous materials and wastes. Alternative procedures will be explored 

here as well, such as using empirical analysis to test waste reactivity in the absence of 
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laboratory testing at the source, which may be the reality for some industries that emit 

hazardous wastes in Bogota but still don’t have the capacity to invest in laboratory 

testing. 

 The technological and operational aspects that will be explored in this chapter 

have been chosen to ensure that the proposed solution will minimize pollution and not be 

an alternative source of it. Here it has been argued that focusing on the political and 

socioeconomic aspects of hazardous waste management is crucial to manage risk 

perception (see previous chapter). Now it must be noted that this approach should be 

based on solid technological advances and defined operational procedures to support the 

stance that environmentally sound hazardous waste management is possible and 

beneficial. This is an issue of balance, because the use of the latest technology and 

appropriate standardization of procedures alone will not solve potential siting problems 

that are common in the realm of waste management in Colombia.32 The reality of the 

local political environment is that issues of environmental protection and justice may, and 

most likely will arise. Therefore the solution itself, and its social, environmental and 

economic strategies (not only its technical aspects) need to be focused on how to prevent 

and mitigate environmental and human hazards. Further analysis of economic, political, 

legal, environmental and social factors for this project will be focused on identifying 

opportunities to support socially and environmentally responsible practices so as to 

prevent risks and develop the capacity for mitigating damages. Principles of social 
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responsibility based on a solid technological background will guide the analysis about 

how to solve issues of risk and risk perception, and how to find solutions that would 

prevent human and environmental stress or damage.

The PESTEL Model Applied to Waste Management in the Colombian Context

 There are many factors in the macro-environment that can change the course of 

strategic planning of an organization and affect managerial decisions. The PESTEL 

model categorizes those factors to facilitate the analysis of the issues that would affect a 

business activity in a way that it can be adapted to its particularities.  For the contextual 

environment of a hazardous waste management solution for Bogota, the issues conveyed 

by PESTEL are slightly different from those pertinent to a business like the 

manufacturing of commercial products, specially for issues that raise social concerns. The 

social environment here is not concerned with consumers’ wants, needs, or trends 

(demand), but on the social impacts that may be exerted over neighboring communities 

by hazardous waste transportation, storage and incineration, impacts that should be 

prevented and mitigated for during project planning and development.

  Issues of offer and demand will be analyzed as economic factors through an 

anthropological perspective. This perspective would give social meaning to economic 

aspects such as pollution taxes and fines, centering the analysis on how to increase 

potential demand through economic incentives. No organization has yet been established, 

so this report does not analyze actual waste management costs and the impact of 

inflation, Gross Domestic Product (GDP), and other economic factors on the proposed 
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solution. Further analysis of economic aggregate measures such as interest rates, income 

growth and cost per ton of hazardous waste treated should be guided by the present 

analysis. These aggregate measures should be analyzed later under a business feasibility/

market analysis approach because they will ultimately determine a generator’s capacity to 

pay for waste management. Simply put, this type of analysis would determine later the 

economic feasibility for the proposed solution. 

PESTEL Macro-Environmental Analysis

Political, economic, legal, social and environmental aspects analyzed under the 

criteria of environmentally sound hazardous waste management are summarized under 

the previously discussed macro-environmental categories.

Analysis of the Political Environment 

The political environment refers to the government policies and decisions that 

would have an impact on the proposed hazardous waste management solution. According 

to Gillespie (2007), issues that should be considered here include policies related to 

subsides, quality and available infrastructure, the political decisions that may affect 

business support such as workforce education or infrastructure improvements, political 

incentives for certain goods and services, and the economic and sociopolitical stability of 

a nation. 

Economic and Sociopolitical Stability in Colombia

Colombia is a country of contrasts. It is considered one of the most stable 

economies in Latin America and at the same time, one of the countries with most socio-
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political instability. Between 1972 and 1996 the Colombian economy was the fastest 

growing in the South America with a 4.5% growth average (Ogliastri 2007). Although it 

has never achieved a spiked growth like Chile, it has maintained a stable pattern for the 

last seventy years with constant positive GDP growth and under control inflation, a 

scenario that has not existed for so many consecutive years in any other country in Latin 

America (Rincon 2000). This situation continues to develop in spite of the current U.S 

mortgage crisis,33 the state of violence and insecurity brought upon by armed illegal 

militias and the inherited international image of war zone brought upon by drug cartels’ 

fighting during the 1980s. 

According to the economists Rincon (2000) and Kalmanovitz (1994) Colombia’s 

relative economic success is based on free market policies that supported the exports of 

highly valued commodities. These authors estimate that exports of oil and mining 

products alone have brought a diversity of businesses, most remarkably in the areas of 

financial services and construction. Nonetheless, unemployment remains high at 11.7% 

(DANE, 2009), and according to the World Bank, “the most problematic factors for doing 

business [in Colombia] are policy instability, tax rates and corruption” (World Bank 

2008a).

For hazardous waste management and its related activities, aspects of policy 

instability that may interfere with the proposed solution are related to the complexity of 

local business regulations and their inconsistent enforcement. Additionally, there are 
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insufficient recycling policies that encourage cleaner production and support related 

environmental policy measures. 

Because of too much flexibility in the interpretation of some laws as well as lack 

of enforcement of business and environmental rules and ethical norms, it might be 

difficult to operate a waste management business in Colombia under a fair competition 

environment.

Fair competition “is based on the factors of price, quality and service; not on the 

abuse of near-monopoly powers, competitor bashing [or] predatory pricing,” among other 

ethically questionable and sometimes illegal business practices (Business Dictionary 

2009). Fair competition is a principle to the World Trade Organization (WTO), which 

supports rules specifically designed to secure fair trade conditions between parties (WTO 

2009). Although Colombia is a full member of the WTO and there are clear local 

regulations that define unethical business behavior punishable by law (Congreso de la 

República 1996), unethical behavior may occur. 

A recent World Bank news article reports “Colombia is a global leader in 

reforming business regulations” to facilitate doing business in the country (World Bank 

2008b). This is a positive policy stance that may be seized by new businesses and 

investors. However, this policy also allows the development of unfair competition 

because it enables businesses to lobby for expedited new requirements that would prevent 

competitors to participate in a specific market. In a GLOBE study (Global Leadership 

and Organizational Behavior Effectiveness Research Program) about organizational 
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behavior in Colombia, Oligastri (2007) points out that when there is political opposition 

to projects, authorities may have specific requirements or permits only applicable to the 

proposed activity, and when there is political support, there is a lot of flexibility in the 

enforcement of the norms. This situation has a great impact on the development of a fair 

competition environment for any market. Although Oligastri’s study was based on middle 

management behavior of three industries (finance, telecommunication and food 

processing), his analysis is applicable as well to the realm of waste management. 

Policy Concerns: Legal Ambiguity, Unfair Competition and Socio-Political 

Distress 

According to the previous discussion about political instability aspects in 

Colombia relevant to the waste management business, it is possible to identify two main 

policy concerns for the proposed solution: First, there is not enough legal support to 

promote recycling to minimize hazardous waste production. Second, there is a possibility 

that there would be no fair access to the hazardous waste management market. 

A third aspect that must also be considered is that socio-political distress around 

waste management projects in Colombia is rather common. Previous examples discussed 

and some others that will be explored in this chapter indicate that this situation is not an 

isolated issue or unique to the particularities of projects, but rather a pattern typically 

generated by issues of political instability and by Not In My Back Yard (NIMBY) 

attitudes towards waste management facilities. 

Insufficient and Inadequate Recycling Laws in Colombia Facilitate an Environment 
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of Unfair Competition 

 Colombia is a country with relatively strong environmental protection laws, but 

there is a policy void regarding waste recycling. There are separation guidelines for waste 

managers and clean production policies that encourage material re-use and more efficient 

production processes, but there is no policy statement specific to recycling wastes. This 

may be problematic because rules may change in a way that may affect recycling 

strategies designed for the proposed solution and because the void may allow the 

development of an environment of unfair competition as others may try to fill that void 

with tailored regulations that benefit particular interests. A recent example illustrates how 

a situation of unfair competition around the recyclable waste market in Colombia can 

easily develop. 

  The Case of the Recyclers 

 Until very recently recycling collection in Colombia was carried out mostly by poor 

individuals known as recyclers (“recicladores”). They, as scavengers, collect, transport 

and resell recyclable wastes for a very low price, offering a valuable service to businesses 

that don’t have to pay for disposing of some of their wastes and allowing recycling 

companies to obtain recycling materials at a very low cost. This dynamic allowed  

recycling companies to maintain high revenues, while recyclers’ incomes were quite low 

(ANR). When economists calculated that informal garbage collection in places like 

Buenos Aires, Mexico City, or Bogota could reach revenues of millions of dollars 

(Civisol 2009), there was an awareness of the importance of the recycling market and 
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additional players, mostly entrepreneurs, have benefitted as well from the recycling 

business. However, the entrance of new players in the recycling market in Colombia has 

been constrained by several attempts to displace recyclers from the market (Habitat II 

2004, RLR 2009). One may argue that the most recent of such attempts derives from a 

new law that criminalizes informal transportation of recyclable wastes. In 2008 Law 1259 

came along as a congressional decree, establishing a sanction scheme for transporting 

recyclable wastes in inappropriate vehicles and containers.34 Far from constituting a 

statement that promotes recycling as an environmental target or that promotes 

technological efficiency, the only law that has been produced in Colombia specific to 

recycling simply determines fines for inappropriately handling and transporting 

recyclable wastes. To the Latin American Network of Recyclers this law was designed to 

prevent recyclers, who typically use horse carriages to collect wastes, from making a 

living (RLR 2009). 

Law 1259 seemed to be specifically tailored for Residuos Ecoeficiencia SA, a 

waste management company co-owned and managed by the two young sons of the 

President of Colombia. When the law became effective in December 18 of 2008, 

Residuos Ecoeficiencia was the only waste management company apparently prepared to 

legally handle recycling wastes, which has enabled them to acquire contracts with major 

companies such as Coca-Cola and Saab-Miller. Ecoeficiencia has ever since been highly 

criticized by the local media (Leon 2009, Coronell 2009). Furthermore, important 
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economists and political scientists (Kalmanovitz 2009, Mockus 2009) have claimed that 

the new law was, at the very least, legally questionable: “Their first advantage, as 

partners of the Canadian waste treatment company Residuos Ecoeficiencia S.A that 

competes against thousands of miserable recyclers, is that they [the sons’ of the president] 

call the businessmen to offer their services, and these favor them because they think that 

eventually they will receive something in exchange from the government”(Kalmanovitz 

2009, translation).

Law 256 of 1996 that stipulates norms of fair competition clearly prohibits unfair 

exclusivity pacts that would limit competitors’ access to the market or that monopolize 

the distribution of products and services (Congreso de Colombia 1996). To the 

Constitutional Court, this new law that prevented poor families from collecting and 

selling recyclable wastes, and that consolidated Ecoeficiencia as the only company in 

capacity to do so, was violating this fair competition law and several regional solid waste 

management master plans and decrees that mandated the inclusion of recycler families in 

any enterprise or project related to recyclable wastes (Corte Constitucional 2009a). 

Decree 1505 of 2003 (Ministry of Environment 2003) and the law 142 of 1994 (Congreso 

de Colombia 1994) mandate the participation of recycler families in any recycling waste 

management business and related profitable activities. The Constitutional Court Sentence 

T-724-03 of 2003 (Corte Constitutional 2003) ratified this law, mandating the inclusion of 

this clause in local waste management plans. This has prevented Ecoeficiencia from 

managing wastes for municipalities or collecting solid recyclable hazardous wastes from 
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landfills. When Ecoeficiencia won a contract to manage wastes for the city of Cali, the 

recycler association sued and a constitutional court ruling reversed the contract (Corte 

Constitucional 2009a). The preliminary court ruling is that the superintendent of public 

services cannot adjudicate a contract to private parties without including the recycler 

families that used to lead the business and whose inclusion is a legal prerequisite. Cali’s 

Recycler’s Association, which supports and organizes recyclers through the funding of 

several organizations, claims that Ecoeficiencia took advantage of privileged information 

and lobbied for this new law to take over the recycling business (Corte Constitucional 

2009a).

Mitigating Issues of Unfair Competition and Sociopolitical Distress Through 

Community Participation 

It is important to consider the situation of the recycling business in Colombia 

because there are limited resources (laws and regulations) designed to promote fair 

competition and that encourage ethical and legal behavior around the waste management 

business. The most enforceable legal resource available to people and organizations is 

perhaps to submit a Constitutional Court recourse, which as seen from previous 

examples, typically favors constitutional rights over business interests. 

Environmental conflicts related to waste management need to be framed within 

Colombia´s broader sociopolitical conditions. Given the numerous human right violations 

and population displacements brought upon by years of militias’ fighting, in Colombia 

many organizations (governmental, international and non governmental) are involved in 
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the resolution of environmental conflicts that are closely linked to other sociopolitical 

issues, which makes unlawful or unjust issues around waste management particularly 

visible. Corruption may be an issue in Colombia, but environmental protection is high on 

the political agenda. 

This description of the political environment in Colombia around the waste 

management business illustrates how important it is to address sociopolitical issues to 

prevent political or community opposition to waste management projects, and the 

importance to act with respect to fair competition and a sense of ethical conduct to avoid 

lengthy litigations. Given the pattern of socio-political distress around waste management 

projects in Colombia, one may argue that community participation is a determinant 

project component for any hazardous waste management activity. The previous example 

illustrates how lack of community involvement to fulfill legal requirements of inclusion 

of vulnerable populations does not help secure a fair competition environment and can 

adversely affect waste management firms and end projects. Another recent example 

illustrates how important it is to introduce community participation strategies and 

sometimes, the need to implement “state of the art” community participation programs to 

avoid siting problems. 

The Case of Nemocón

The residents and political leaders of Nemocón, a municipality north of Bogotá, 

has opposed the construction of a municipal waste landfill that was planned for the year 

2003. The proposed project would be located in an abandoned brick factory, and 
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according to the environmental authorities that approved the project (Corporación 

Autonoma Regional, CAR) the landfill will use the latest technology and safety standards 

to prevent any damage to local communities and their environment (CAR 2008).35 

However, through a plebiscite that took place in 2006, the community of Nemocón 

opposed the project by 97% (Semana 2009). Neither Nemocón’s residents or its leaders 

ever participated in issues of project design and development, yet the environmental 

license was ratified. Because the community perceived lack of involvement and 

consultation in the process, local political leaders with the public’s support tried to legally 

stop the project. However, the latest court ruling (a constitutional court decision) found 

that the community´s claims were insufficient to deny the construction of the landfill. To 

the constitutional court, the proposed project complied with all legal, technical, social, 

and environmental prerequisites mandated by law (Corte Constitucional 2009b). But 

before this court ruling came along the local government managed to change the zoning 

for this area, which now doesn´t allow the construction of a landfill. This zoning change 

will delay the landfill´s construction, at least until the zoning is revised. To make matters 

worse, some residents have invaded the land where the landfill would be located and the 

mayor is not interested in removing them. The issue has been in dispute for the past five 

years and there is no clear timeframe for when the landfill will be able to be constructed. 

As a local politician commented on a recent article: “Tecnoambientales [the waste 

management company] failed in its communication strategy, as it acquired the land and 
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environmental licenses without informing what all of this was about, a steering that put 

all the community against them. As things are going, before three or four years we wont 

have a landfill (Semana 2009,Translation).”36  

In this case, although no technical, legal or constitutional rights are apparently 

being shattered (the waste management company Tecnoambientales informed the public 

through community meetings to fulfill with community participation legal guidelines), 

lack of community involvement and consultation has stimulated opposition and the 

community has stopped the project successfully for over five years. This community 

opposition may be just a NIMBY reaction that local politicians are taking advantage of to 

secure the coming elections. On the other hand, part of the reason for the public’s 

rejection is that the landfill will not only serve Nemocon, but mostly the fastest growing 

regions (suburbs) around Bogota. The issue of locating waste management facilities far 

from sources of pollution because of technical, environmental and economic factors 

without taking into consideration social implications is one of the typical sources of 

resident’s opposition. On a recent blog in Facebook, Nemocon’s residents complained 

about having to treat other people’s wastes and having to pay for a perceived 

environmental or health detriment for others’ actions.37 

From this example one can see that the technical and environmental aspects that 

govern waste management facilities siting approaches has a socio-political component 

that should be explored through project planning and implementation. These aspects will 
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be analyzed closely during the present analysis as part of the social environment for 

hazardous waste management in Colombia.

Policy Contributions that Promote Environmentally Sound Hazardous Waste 

Management

The most important policy achievement that supports the proposed solution is 

consigned in an Environmental Policy Statement for Hazardous Waste Management 

prepared by the Colombian Ministry of Environment (Ministerio de Medio Ambiente 

2005a: 11), where it is recognized that there are few economic incentives to promote 

hazardous waste recycling and formal disposal. To remedy this situation, the Colombian 

government set forth an Action Plan to mitigate impacts related to uncontrolled hazardous 

waste generation and mismanagement (Ministerio de Medio Ambiente 2005a: 35-50). 

This plan established specific deadlines to develop a strong regulatory framework for 

mandatory hazardous waste management, which should be fully enforced by 2010 for all 

industry sectors identified as hazardous waste generators (chemical, metallurgic, food 

production etc.). 

Furthermore, the plan contemplates political incentives to encourage private 

investors to develop specialized facilities to safely manage hazardous wastes. These 

incentives include the “establishment of regional or local commissions to help plan 

infrastructure projects related to environmentally sound hazardous waste management 

and the introduction of legal adjustments that would establish the necessary market 

conditions to encourage the demand for environmentally sound treatment and final 
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disposal methodologies” (Ministerio de Medio Ambinete 2005a: 45, translation). 

Instruments established in the Action Plan intended to support the realization of these 

goals include government funded studies that report detailed characterizations of 

hazardous wastes generated in the country (per geographic area and per industrial sector) 

as well as market research and evaluation studies that explore current offer and demand 

for specialized hazardous waste management services. Additionally, environmental 

authorities, NGOs and the academia are encouraged to establish agreements with 

generators and waste management providers to facilitate regulation compliance. 

Activities expected to help achieve this objective include facilitation of goal-oriented 

meetings and agreements that define needs for investment in environmental monitoring 

related to hazardous waste generation and treatment, and the facilitation of knowledge 

base channels to develop environmentally sound hazardous waste management solutions.

The Plan also contemplates tributary benefits, but up to this date no tax benefit 

has been defined specifically for choosing an environmentally sound hazardous waste 

management solution over any other solution available, nor there are any additional 

tributary benefits apart form the ones already established for firms dedicated to waste 

management.

Policy Implications. The Need For Enforcement

The success of political instruments to control hazardous wastes in Colombia, 

which basically rely on pollution fines, are an important and decisive requirement for 

establishing a business that supports environmentally sound hazardous waste 
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management. But such policies must be accompanied by appropriate enforcement, which 

is the element that would trigger the necessary economic incentives to shift hazardous 

waste generators’ behavior towards environmentally sound waste management practices. 

Recent regulation related to the hazardous waste environmental policy statement 

discussed here leave a window of opportunity for private businesses to engage in a 

socially responsible hazardous waste management solution and make a profit (see legal 

macro-environmental analysis). 

 Although these new laws are expected to increase enforcement capabilities, 

enforcement should also correspond to the country’s socio-economic reality (i.e. small 

industries may not be able to comply with fines or invest in expensive laboratory testing). 

This raises two important questions: First, how can the proposed solution support local 

government’s enforcement capability to engage generators in hazardous waste 

management? And second, how can the proposed solution promote compliance among 

generators without exacerbating plausible negative economic impacts to their industrial 

activities?  

Addressing Problems Through A Service Oriented Initiative 

These questions can be approached from a service-oriented perspective that helps 

promote compliance of hazardous waste regulations while increasing the demand for 

hazardous waste management.

Understanding Services 
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 According to Hill (1999), services are not simply intangible goods outside of the 

manufacturing, extractive or agricultural industries, but rather a “change in the condition 

of one economic unit produced by the activity of another unit”(1999: 441). This 

distinction between services and goods (tangible or intangible) is important because it 

clarifies that services are dependent on relationships and interactions, therefore their 

production and distribution does not occur separately but concomitantly through use. 

According to Hill, “the economics literature is full of statements to the effect that goods 

are material or tangible, whereas services are immaterial or intangible…in practice, 

intangible products deserve more serious attention because they play a major role in the 

information economy…[and] consist of additions to knowledge and new information of 

all kinds [that can be reproduced and traded] (1999: 438)…They are quite different from 

services (1999: 426.)… Services involve relationships between producers and 

consumers” (1999: 441).

This distinction supports the concept that a collaborative level of community 

participation is necessary to enable the development of effective services, which should 

be defined, produced and delivered concomitantly through partnership relationships. 

Building Integrated Services Through Partnerships

Teboul (2006) gives an innovative perspective to the concept of services that 

further supports the service approach for the proposed HWMS. To this author, the 

difference between services and goods is nowadays a question of degree since all 

business activities involve the delivery of services. Therefore the difference between 
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services (i.e when one economic unit transforms the other) and goods (i.e when raw 

materials are transformed into products) should be understood in terms of what the author 

calls back stage or front stage operations. To Teboul, backstage represents a 

transformation process of raw materials or information components, whereas front stage 

represents performance through direct interactions between a firm, its employees, its 

customers and all the people involved through the service production and transaction 

process, that is, through the use of a solution. Services would be mostly front stage 

whereas goods would be backstage, but they would both imply the other. The author 

argues that although services are mostly a front stage experience, they need some 

backstage or preparedness to process the “product” (e.g. information and components). 

Taking into consideration Teboul’s theoretical contributions regarding service 

science, services that would be developed for the proposed hazardous waste management 

solution are based on the design (backstage) of a strategic planning approach aimed at 

minimizing hazardous waste management environmental and socio-economic costs. Such 

a backstage would be supported by the current macro-environmental analysis for 

hazardous waste management. However, the proposed solution would only be fulfilled 

and perceived as a service through experience. In other words, the proposed solution 

would only materialize as front stage develops and service performance is evaluated. 

Further analysis about the service perspective that supports what could be called here a 
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service oriented business architecture38 for the proposed HWMS will be analyzed in the 

following chapter.   

The purpose of bringing this discussion at this point is to establish that under a 

service perspective, a feasible answer to the problem of increasing compliance and 

demand for environmentally sound hazardous waste management would be to support 

current legislation through the design of services aimed at reducing waste management 

costs. This implies that a hazardous waste management solution should include services 

that can help generators achieve policy compliance through cost-saving mechanisms. 

These mechanisms would be framed as services that could be offered to help generators 

meet mandatory hazardous waste reporting inventories and increase their recycling and 

environmentally sound final disposal capabilities (and their capacity to pay for these 

solutions). Therefore, to engage generators into environmentally sound hazardous waste 

management implies that partnerships are necessary to tailor services and monitor their 

performance. For this purpose, it would be necessary to establish direct relationships 

between the hazardous waste management providers, governmental institutions in charge 

of establishing the rules and enforcing current hazardous waste legislation, hazardous 

waste generators, and other actors involved in the service production/transaction. The 

nature of these relationships and the range of services that may be constructed through 

them is the focus of the following chapter.
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Policy Considerations For Business Support. Workforce Training and 

Incentives for Goods and Services that Minimize Waste Production

Another policy factor that may interfere with a hazardous waste management 

approach aimed at reducing costs of waste disposal and increase demand is related to 

institutional constrains of technical, sociopolitical and economic order. 

Technical constraints are reflected by the limited training capabilities in hazardous 

waste management procedures and operations, which makes difficult the standardization 

of processes for hazardous waste collection, recycling, storage and disposal, increasing 

the risk posed by its related activities. Sociopolitical constraints refer to the lack of 

institutional capabilities to monitor hazardous waste generators and determine social and 

environmental responsibility for damaging industrial activities. This situation is 

worrisome because it limits the government’s capacity to enforce hazardous waste 

management regulations. Finally, economic constraints refer to the government’s limited 

ability to economically support businesses (through programs and tax exemptions or 

credits) as they introduce changes aimed at hazardous waste minimization or recycling. 

Workforce Training: Towards a Standardization of Procedures

The Action Plan developed by the Ministry of Environment of Colombia 

(Ministerio de Medio Ambiente 2005a) indicates that there would be political and 

economic incentives for the development of research and training for hazardous waste 

management. Attention has been focused on making readily available a wide range of 

publications and research papers from the academia and current international operating 
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procedures standards through meetings and lectures, which are mainly organized by 

governmental institutions. A recent example is the past International Congress for 

Hazardous Waste Management held in Bogota on November 2008, which was organized 

by the central government and brought together a wide range of experts and interested 

parties from different countries (Ministerio de Medio Ambiente 2008). Additionally, the 

National Learning Center SENA (Servicio Nacional de Aprendizaje) is making efforts to 

develop training programs aimed at covering knowledge gaps regarding hazardous waste 

management. Some of these programs are already available through the SENA’s National 

Training System (Sistema Nacional de Formacion para el Trabajo) and its Center for 

Industrial and Environmental Management  (SENA 2009). At the very least, training in 

protocols for handling hazardous wastes have already been implemented, such as in the 

training programs for Solid and Hospital Waste Management. However, there is no 

program currently available specifically for hazardous waste management and disposal 

(through SENA or any other local institution), which implies that there is a limited 

standardized training capacity for a future workforce specifically targeted for the 

development of this industry. 

Impacts of Policy Inconsistency: Insufficient Incentives for Goods and Services 

that Minimize Hazardous Waste Production

There are limited incentives in Colombia that encourage industrial sectors to 

make environmental protection investments and use cleaner technologies. As previously 

explored, recycling itself is not an institutionalized policy (there are clean production 
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policies that could cover some aspects of recycling, but not all of them), which may limit 

the efficiency of incentives that should be readily available to minimize hazardous waste 

production through recycling. Similarly, there are no special levies for products and 

processes that pollute in excess, except for the ban on imports of goods with known 

ozone depletion potential, agreed through the Montreal Protocol, the ban to DDTs, agreed 

through the Stockholm Convention, and other bans related to international agreements 

(Ministerio de Medio Ambiente 2002). 

There are some tributary benefits available to companies that make environmental 

protection efforts, but according to a CEPAL study (Barbosa et al 2005),39 an evaluation 

of the benefits available for environmental protection investments in Colombia indicates 

that policy efforts should still be made to articulate programs for cleaner production with 

waste management objectives, especially those concerning hazardous waste 

minimization. According to this study, the problem in Colombia is that the government 

has included the concept of recycling as an aspect of “integral waste management” but it 

has not developed the necessary legal modifications and economic incentives to position 

recycling or reuse mechanisms as main factors of the hazardous waste management 

policy. 

According to the current tributary policy in Colombia, companies or organizations 

can apply for tax deductions of up to 30 % of the amount invested on environmental 
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improvements, especially reforestation, environmental protection (i.e biodiversity, stream 

restoration etc), renewable energy production, and environmental monitoring, as long as 

these investments do not exceed 20% of the company’s income (Estatuto Tributario, 

2003) However, this benefit does not cover investments made to comply with regulations, 

such is in mitigation strategies ordered by environmental protection agencies or 

mandatory hazardous waste management. These tributary incentives would not cover 

hazardous waste generators for complying with the law (they would not be able to deduct 

what they spend on environmentally sound hazardous waste management). Incentives 

available to hazardous waste generators would include VAT exemptions for investments 

in cleaner technologies and processes, or for purchasing environmental quality 

monitoring equipment and laboratory-testing technology. 

Similarly, waste management providers are exempt from VAT duties for imported 

machinery for waste management and treatment and for environmental quality 

monitoring equipment. Waste to energy production would not have any tax deduction. 

The current tributary policy does not consider waste a renewable energy source, therefore 

investments on hazardous waste energy recovery systems do not qualify for a VAT 

exception. For the proposed HWMS, green infrastructure investments for stormwater 

management would be eligible for a tax deduction if they constitute an environmental 

quality improvement effort and not a mitigation strategy (Ministerio de Medio Ambiente 

2004).
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Another issue that should be considered is that applying for these tax exemptions 

and deductions requires a rather complicated and long validation process. According to 

Barbosa et al (2005), a common problem in the applicability of tax exemptions is that 

there are no unified criteria for evaluating eligibility to these benefits between 

environmental protection agencies and fiscal authorities. This results in lack of coherence 

in the distribution of benefits and inadequate monitoring of environmental protection 

efforts. Economic impacts of the tributary policy will be further developed through an 

analysis of economic factors for the proposed solution.

Analysis of Economic Factors

According to Gillespie (2007), an analysis of economic factors should include 

interest rates, taxation changes, economic growth, inflation, exchange rates, and any other 

economic change that could have a major impact on a firm’s behavior. 

An analysis of the economic environment for a business activity generally begins 

with a macroeconomic emphasis. This means that such an analysis would be centered on 

macro variables like world demand for certain goods, Gross Domestic Product (GDP), 

exchange rates, and taxation policies. As the analysis moves forward, it usually shifts 

towards microeconomic determinant variables, which simply means that the focus of the 

analysis moves towards specific market conditions like prices, opportunity costs, local 

offer and demand, and other non-aggregate economic factors and financial conditions that 

typically trigger managerial decisions (Hoag 2002). Since the proposed HWMS neither 

has been defined as a business nor does it represent a typical business activity as in the 

102



case of telecommunications, financing, or the manufacturing of products, the analysis 

here will be centered on plausible economic impacts of some macroeconomic variables 

for the development of waste management infrastructure projects in Colombia. These 

variables roughly include economic impacts of environmental protection policies, 

tributary policies, and the potential effects of variable exchange rates on industrial 

activities, which may determine the available income for environmental protection 

investments like hazardous waste management. The only microeconomic variables that 

would be considered here are related to local demand for hazardous waste management 

services and infrastructure and technological investments that may be needed to support 

the development of the proposed solution. 

From the previous analysis of the policy environment it is clear that it is crucial to 

secure a demand for environmentally sound hazardous waste management given a policy 

scenario of medium to low enforcement capabilities. Much of this analysis will be 

centered on how to increase such demand. Other economic factors that would have an 

effect on budgetary issues for the proposed solution such as wages, inflation, cost per ton 

of waste disposal or interest rates are arguably dependent on the current analysis and 

should be analyzed later to determine the economic feasibility for the proposed solution. 

The Impact of Variable Exchange Rates on Industrial Revenues

According to Piana (2001), the exchange rate “expresses the national currency’s 

quotation in respect to foreign ones…it is a conversion factor, a multiplier or a ratio, 

depending on the direction of conversion” (2001:1). In Colombia the nominal exchange 
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rate40 is based on the US dollar because most foreign transactions are made in that 

currency (Biblioteca Banco de la República 2005). Since Colombia’s monetary foreign 

exchange policy is based on a flexible regime (the exchange rate can freely move with 

the market), there are limited intervention mechanisms that the government can 

implement to maintain monetary stability. These interventions are taken by the central 

bank and usually include buying or selling foreign currencies when the exchange rate 

exceeds a 5% deviation from the last 20 days’ average, or by modifying the interest rate 

differential to control appreciation or depreciation of the local currency (for example, by 

increasing local interest rates so there would be a differential between the rates available 

for the two currencies, encouraging foreign investors to buy the local currency to take 

advantage of higher returns (Banco de la República 2009a).

Understanding the effects of variable exchange rates for different industrial 

sectors is crucial for determining how sensitive and vulnerable some sectors are to price 

changes and variable income. These aspects may have an important effect on hazardous 

waste generation and on demand for hazardous waste management and disposal.  

In 2007 Colombia experienced a strong appreciation of the peso against the dollar, 

which at the time affected negatively the exports of some commodities such as flowers 

and coffee (oil could be considered an exclusion since crude prices have grown 

exponentially in the past years). 
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A strong appreciation of the Colombian peso against the dollar would affect 

positively a firm’s ability to import equipment for environmental monitoring (which 

suddenly would be less expensive), but it would also affect its ability to receive the same 

revenues for exported products (since the dollar would worth less against the peso, their 

income in pesos would decrease as well). This means that exports of manufactured 

products would also be affected, making it harder for manufacturing industries to keep 

their revenues and limiting their ability to pay for hazardous waste management. 

However, manufacturing industries that import raw materials would be able to acquire 

them for less, increasing their ability to improve their revenues and pay for waste 

management, especially when profits are dependent on the local market and transactions 

are made in pesos. Whether or not a firm or an industry would be willing to pay for 

environmentally sound hazardous waste management would depend on this sort factor 

and on the level of national income growth (the higher the income, usually the higher the 

consumption level and the industrial revenues, but also the amount of wastes produced to 

be treated).  This would require additional analysis, such as a detailed characterization of 

hazardous waste emitting industries, the location and destination of their products and 

services, costs of raw materials, the interest rates available to them, etc. 

What must be noted here is that exchange rates may determine a generator’s 

available income for investment on environmental protection efforts and environmental 

regulation compliance, like paying for hazardous waste management. According to the 

National Department of Statistics (DANE), industrial sectors with the largest impacts on 
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Colombia’s Gross Domestic Product (GDP) are the mining sector (which includes oil 

production), agro-industrial activities, manufacturing (textiles, chemicals etc.) 

transportation, construction, telecommunications and financial services (DANE 2009b). 

According to the Ministry of Environment (Ministerio de Medio Ambiente 2005a) these 

are also the sectors that generate most hazardous wastes by sub-categories. The most 

polluting industries would be, in descendent order, chemical, metallurgic, non-metallic 

minerals, food production, textiles, printed press, and wood extraction. Industries 

dedicated to the manufacturing or imports of electronic components and products are not 

yet classified, but the growth of the world’s demand for these products, like cell phones 

and personal computers, is evident. 

Common and frequent changes in exchange rates, as in the case of Colombia for 

the past two years, may cause negative impacts to the national trade balance (the 

difference between exports and imports) as it was the case in 2007, when the value of 

imports exceeded the value of exports, an economic indicator of financial deficit and 

distress (Banco de la República 2009b). Up to this date, there isn’t a complete analysis 

available that estimates the impact of the latest variable exchange rates per industry 

sector for the past two years. However, there are many articles available that speculate 

about the impacts of revaluation on exports and industrial performance in Colombia and 

explain the policy directions that have been taken (Portafolio 2008, Carvajal 2007, 

Presidencia de la República 2009). Judging from past interventions from the central bank, 

as well as economic stimulus plans developed by the central government to secure jobs 
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and support companies that were affected by the latest revaluation (Presidencia de la 

República 2009), it is reasonable to believe that this is a very sensitive point for exporting 

industries registered as hazardous waste producers in their allocation of funds for 

hazardous waste management. 

Understanding how exchange rates affect hazardous waste generating industries 

may help define appropriate engagement strategies for specific industrial sectors. This 

type of analysis would help identify which sectors are more prepared to pay for 

environmental protection efforts at a given time, which would facilitate the development 

of services that encourage a growing demand for environmentally sound hazardous waste 

management. 

Tax Policies as Economic Incentives for Environmentally Sound Waste 

Management

Now that most societies want to internalize the costs of using natural resources in 

business equations, sanction norms to prevent and mitigate the impacts of contaminating 

activities became fairly common. These norms are typically enforced through 

environmental taxes, pollution caps, or fines for non-compliance. 

Tax rates are a concern for businesses in Colombia because they tend to be high 

and tax credits are limited. According to a recent World Bank study, the amount of taxes 

that a medium sized company must pay in a given year over its profits in Colombia is 
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about 78.4 percent, a much higher rate than the 48.6 percent calculated for the region 

(Latin America) and 45.3 percent in OECD countries.41 

Given the high tax rates, any additional tax related to pollution may help enforce 

hazardous waste laws as generators would try to avoid an additional tax or fine for not 

complying with hazardous waste management regulations, which would favor the 

proposed HWMS.

Tax deductions for environmental protection available in Colombia are not 

applicable to potential users of the proposed solution just for complying with the norm. 

These deductions are available to those generators that make an additional effort to 

protect the environment beyond what is mandatory (in the case of hazardous waste 

generators, it is mandatory to properly manage wastes and prevent environmental 

damage). Tax cuts or deductions are available for reforestation, investment on scientific 

and technological research, and for control and improvement of the surrounding 

environment. But as previously discussed in the tax policy analysis, hazardous waste 

generators can save on VAT levies for all equipment acquired for environmental 

monitoring and control or for investments related to more efficient technologies, as long 

as they reduce the amount of pollution and waste generated.  Although this is basically 

the only tax incentive available to generators that wish to shift towards environmentally 

sound hazardous waste management, it may be an important incentive for industry 

sectors most dependent on technological advances to increase efficiency in their 
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production processes as long as there is adequate enforcement of environmental 

protection policies and enough credit to support the investment. These credits are 

typically available through governmental organizations and governmental agreements 

with financial institutions (Tamayo 2002) 

For example, in the case of the textile sub-sector, acquiring new equipment that 

minimizes use of tints or chemical compounds for the treatment of fabrics may not be 

strictly necessary, but if waste management laws are enforced and waste management 

expenditures become a concern (through enforcement), it may influence some firms to 

invest in better technologies to improve efficiency, reduce waste management costs, and 

take advantage of the VAT waiver. Again, their ability to invest may be dependent on 

whether or not they have access to especial credits for clean production. 

Affordability for environmentally sound hazardous waste management will not 

only depend on prices and revenues, which are very sensitive to changes in market 

conditions as in the case of exchange rates, but also on a balance of taxation policies and 

fiscal incentives. Barbosa et. al (2005) argue that a fiscal policy that promotes clean 

production and waste minimization should achieve a balance of financial incentives, tax 

incentives and environmental cost taxes. Increasing the amount of credits available for 

clean production investments is considered a powerful financial incentive (Tamayo 

2002). Tax incentives would be those that promote a change of behavior, as in the case of 

the VAT waiver that is intended to promote investment on cleaner production. Finally, 

environmental cost taxes would be applied through command and control mechanisms to 
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increase fiscal revenues and cover costs of environmental services and environmental 

protection or mitigation strategies. Determining a good combination of these tributary 

and financial mechanisms is a constant battle for most governments. Strategies developed 

through the proposed solution may be aimed at supporting the financial and tributary 

incentives that are already available through an offer of services that may reduce or 

mitigate some waste management costs.

Promoting Environmentally Sound Hazardous Waste Management Through 

Economic Incentives 

In the absence of regulation and regulation enforcement, environmentally sound 

hazardous waste management is unlikely to occur. However, under a moderately 

regulated scenario, that is, a policy environment where significant but flexible fees and 

penalties are positively enforced, hazardous waste generators will have an incentive to re-

use, recycle or properly dispose wastes to avoid fines and penalties. Stringent regulation 

would not be appropriate in Colombia as it is dependent on expensive technology 

standards and requirements (monitoring and control technology) to help achieve a 

determined level of hazardous waste abatement (Sigman 1994). This may lead to a 

limited governmental enforcement capacity, which may ultimately encourage illegal 

disposal and result on detrimental environmental effects (Sigman 2003).

A moderately regulated scenario can be based on regulations that give waste 

managers some flexibility to develop cost-effective disposal alternatives and economic 

incentives that would encourage hazardous waste generators to eliminate waste dumping. 
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Because Colombia has not yet built the capacity to use command and control 

mechanisms to eliminate hazardous waste dumping (i.e it does not have the technological 

requirements, budgetary requirements or consistent enforcement capabilities), it has 

opted for a rather moderately regulated scenario where the first step has been to enforce 

reporting of hazardous wastes inventories and determining deadlines for industrial 

generators to comply with the new hazardous waste management regulations per industry  

size, concentration of contaminants, and economic capacity. This has given industrial 

sectors a considerable amount of time to organize environmental management 

departments and to consider alternatives to reduce the amount of waste produced and 

determine cost effective waste management solutions (depending on the company size, 

from 6 months to one year for hazardous wastes inventories and from one year to three 

years for complying with hazardous waste management regulations ending in December 

2010 (Ministerio de Medio Ambiente 2005). 

Flexibility is not only determined by policy adjustments but also by the 

enforcement approach. The enforcement approach in Colombia is that there would be no 

provision for an actual hazardous waste pollution tax (a tax for producing too much 

hazardous wastes), but rather for a fine that becomes the equivalent of a tax only if 

hazardous waste disposal is not completed by approved alternative disposal methods 

which include land disposal, incineration, recycling and other environmentally sound 

treatments that neutralize hazardous components but are only suitable for certain wastes 

(Basel Convention 2007). This means that no pollution caps have been established as in 
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many countries with relatively strong regulations because the government’s target is 

centered on reducing waste dumping and hopefully modifying producers’ behavior 

towards cleaner production practices. This approach has probably been taken to avoid 

bringing a negative economic impact to the industrial sectors that sustain the economy. 

Economic incentives or savings that could be provided through the proposed 

solution via services would be aimed at moderating the costs for hazardous waste 

management so they would be inferior to the alternative penalties. The idea would be to 

use the current state of enforcement flexibility to position hazardous waste management 

(the service) as a potential saving and not as a net expense. 

Regulation alone is not sufficient to make hazardous waste management 

economically attractive. Sigman argues that market-based incentives may be more 

efficient to minimize hazardous waste pollution and improve welfare (2003) than 

traditional command-and-control approaches because generators are more sensitive to 

supply and demand factors that determine price and thus operational costs (1994). This 

implies that when environmental goods are priced through emissions fines (such as 

hazardous waste contamination) or when they are part of a trade mechanism (such as in 

manufacturers’ waste exchange/recycling programs) they tend to be more successful and 

less expensive for both regulators and generators than typical sanctions. Through the 

study of economic instruments aimed at reducing hazardous waste contamination in the 

United States, the author’s investigation suggests that a combination of regulation 

strategies and market-based incentives may be appropriate to reduce the amount of 
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hazardous waste generated and shift dependence on land disposal towards more 

environmentally sound incineration techniques. 

Taking into consideration Sigman’s analysis (1994 and 2003), a hazardous waste 

management solution should not rely solely on policy regulation and enforcement to 

succeed, but should also identify market-based mechanisms that would potentially 

increase the demand for hazardous waste management in tune with current sustainability 

targets and other social/environmental concerns. Technology requirements for hazardous 

waste incineration and recycling opportunities should be supportive of the design of 

economic incentives aimed at minimizing impacts related to hazardous waste 

management costs, thus reducing the costs for regulation compliance. 

The Need for Infrastructure Improvements

Previously it has been argued that investment in green infrastructure 

improvements will be needed to mitigate sotormwater management problems as part of 

an urban planning approach that is intended to address issues of risk perception. 

Additionally, it is necessary to establish whether or not here is a need to invest on regular 

road infrastructure improvements in the event that local authorities will not be able 

provide a safe hazardous waste transportation corridor.

 According to the National Urban Development Agency (IDU, Instituto de 

Desarrollo Urbano), only 34% of the road infrastructure in Bogota is in good state. Roads 

in regular state account for 23% and roads in bad state reach 43% of the whole road 

system (highways, intermediate and local roads) (IDU 2008). For hazardous waste 
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transportation, road quality and availability is an important factor because it has an 

impact on mobility issues, such as time spent on the road, variable speed, etc. All types of 

mobility issues may increase risks related to hazardous waste transportation. It is 

important to identify plausible corridors of waste transportation and if necessary, the 

proposed solution should consider investing in the improvement of corridors for 

hazardous waste transportation in agreement with competent governmental institutions to 

minimize risk factors. 

 About Capital Costs

 This report does not evaluate incineration options for treating Bogotá’s hazardous 

wastes nor does it evaluate efficiency of incinerators capable of generating heat-energy. 

This type of analysis should be performed by a chemical engineer specialized in 

hazardous waste combustion that fully understands waste streams form Bogota’s 

industrial production. However, a review of some incineration vendor technology 

indicated that today, efficient waste-to-energy incinerators and other environmentally 

secure combustion systems are readily available and are relatively inexpensive compared 

to its economic returns (Fleming and Sanford 1990: 12-28). A cost analysis should follow 

the identification of adequate technology, but to give a ballpark figure, a limited review 

of today’s offer for environmentally sound hazardous waste incineration systems allowed 

an estimation of costs for incinerator combustors, filters, and energy recovery 

mechanisms for as low as five million dollars for a medium incineration capacity, that is, 

an incinerator capable of processing between 200 and 400 Kilograms of waste per hour 
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(Basic Energy 2009). Cheaper systems without energy recovery and filters can be found 

in the market for a few hundred thousand dollars, and of course, expensive ones can cost 

hundreds of millions of dollars with the capacity to produce large amounts of energy to 

power a whole town (Santoleri et al 2000:305-379). Further discussion regarding 

hazardous waste incineration equipment will be the focused on the latest technology 

available for environmentally sound incineration with energy recovery systems that 

would require a minimum capital investment. Later, this amount should be adjusted 

according to an estimation of Bogotá’s initial incineration demand (see “Technological 

Factors” in this chapter).  

Social Factors

 Understanding Siting effects on Human Wellbeing and Safety

According to Gillespie (2007), social factors that should be considered to support 

business development include changes in social trends (which modify demand), analysis 

of the workforce (level of schooling and need for training), population age (aging 

populations tend to increase costs of pension plans and are also determinants of product 

demand), and community organization (unions). This type of analysis is basically focused 

on social factors that affect two types of populations. First there are the consumers of 

products and services and second, there are the agents that manufacture and deliver those 

products and services, in other words the workforce. 

Here the analysis of social factors will not be centered on either of these 

populations. Because hazardous waste management is an activity that typically creates 
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rejection from the local communities where it exposes them to risk factors, the analysis of 

social factors will be centered on this population segment, which is also expected to 

become part of the workforce for the proposed solution. Any other analysis of social 

factors should carefully consider the social impacts related to hazardous waste 

management operations. 

Hazardous waste management may have immediate positive impacts on natural 

environments and human health. However, location and exposure to a hazardous waste 

management facility may not be perceived as positive to neighboring communities but 

rather as an added source of contamination with potentially harmful impacts. Concerns 

for neighboring hazardous waste management operations may include a wide breadth of 

issues, such as deterioration of social infrastructure, decrease in property values and 

deterioration of environmental, and human health. A siting approach for a hazardous 

waste management facility should directly address communities’ perceived health and 

environmental risks as well as potential environmental quality impacts to assure a 

project’s success and ease of operations.

In Colombia minority and ethnic communities with strong political cohesiveness 

and representation are more likely to oppose infrastructure projects that may disrupt their 

way of life or that may pose environmental risks than other heterogeneous communities, 

such as the typical neighborhood organizations. As explored through previous examples, 

the Constitutional Court has been paying close attention to the situation of indigenous 

communities (as the Embera Katios in the case of the URRA hydroelectric project), as 
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well as vulnerable communities (as in the case of the recyclers against the waste 

management firm Ecoeficiencia in Cali). These communities have special constitutional 

rights (Constitucion Politica de Colombia 1991, Semper 2006), and this special treatment 

has been ratified over the years in decrees, court rulings, and municipal master plans. In 

the previous example of the municipal landfill for Nemocon, although the community 

was organized and politically supported, it has not been able to achieve similar results to 

stop this particular project. Partly because the community of Nemocon has no special 

rights to appeal to, as opposed to the constitutionally defined “vulnerable communities” 

of Colombia (e.g indigenous groups, displaced populations, etc.), and partly because their 

claims may be insufficient to stop such a vital project for the overall region. In order 

words, they may be organized, but they are not necessarily “right”. Another example may  

illustrate even further this situation.

Considering Vulnerable and Indigenous Populations for a Siting Approach

Two multinational companies, Royal Dutch Shell and Occidental Petroleum 

Corporation (OXY) have been trying to explore an area near the Venezuela-Colombia 

border, where, some have speculated, the richest oil reserves of Colombia are located. 

But the U’was, a highly traditional indigenous group that inhabits the land, has 

successfully stopped oil explorations since 1992. The U’wa is an indigenous group of 

about 7,000 integrants that belongs to the Muisca People (Osborn 1995). Highly 

organized, the U’wa managed to convey sufficient international attention to successfully 

deter oil companies from drilling in their territory whose environmental licenses have 
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been conceded by environmental protection agencies and then reversed by the 

Constitutional Court in several occasions (Uribe 2005). Benito Kuwaru’wa, the 

designated international representative of the U’wa people was a recipient of the 1998 

Goldman Environmental Price for his fight against the drilling. However, the government 

through the local oil company Ecopetrol, managed to find oil through unauthorized 

explorations at one site. A statement by the U’wa people in 2003 summarizes their stance 

regarding this development: “Today March 4, 2003, we are here to remind Ecopetrol, the 

National Government, Occidental Petroleum, and the world, that we will never change 

our position. The U’wa will never negotiate or sell our mother earth, nature, the 

environment, our culture, our history, and our higher laws. For the U’wa, all of this is not 

to be sold. It represents our right to live, which takes preference over any right, be that 

economic social or political.”42 Massive suicide threats and lack of clarity about oil 

reserves and potential costs of explorations have stopped the process. These explorations 

are in the government’s best interest, but the cohesiveness of the U’wa people and their 

determination to fight for their special constitutional rights have been sufficient for them 

to succeed. Hunger strikes and invasions of public buildings that last months are just 

some of the political demonstrations that indigenous groups and vulnerable populations 

(or just angry communities) have used to attract public attention to ensure that their rights 

are properly considered. 
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Vulnerable Communities may be Present on Plausible Locations 

From technical, environmental and economic perspectives, the most suitable place 

to locate a hazardous waste incinerating facility in Bogota would be near the sources of 

pollution: the industrial production areas. Bogotá’s industrial areas are typically located 

on the city’s periphery, where a considerable number of communities are partly 

comprised of displaced residents coming from different parts of the country due to 

paramilitary/guerrilla violence. According to the UN Refugee Agency (UNHCR or 

ACNUR in Spanish), a large portion of the 580,000 violently forced refugees of Bogotá 

(“desplazados”) settle on communities on the outskirts of the city (ACNUR 2008). These 

communities may have a similar cohesive representation and political power when 

compared to a whole indigenous group because they have been declared a special interest 

group by the government (CONPES 1995) and the constitutional court declared that their 

situation was a “massive, prolonged and reiterated violation of constitutional 

rights” (Corte Constitucional 2004) 

This situation poses a tremendous challenge for this project both in terms of 

environmental justice and community involvement. According to Ringquist (2003), 

inequalities of the distribution of environmental risks posed by polluting facilities are 

based on intentional discrimination, transitional neighborhood effects, scientific/market 

rationalizations that ignore important social aspects, and on the basis of avoiding political 

opposition.  (2003:247-251). According to the author “the rational political actor will 

attempt to site polluting facilities where they will face the least amount of political 

119



resistance” (2003:249). Given the frailness of most displaced communities in Colombia, 

the proposed solution must avoid developing a hazardous waste management facility next 

to their settlements.

However, this may be difficult to accomplish because displaced communities tend 

to relocate constantly around working class industrial neighborhoods until the 

government finds a way to return them to their place of origin, place them in jobs, or 

place them in especial neighborhoods, in other words, until they are no longer considered 

displaced by returning to their hometowns or by being relocated. 

In the event that displaced communities or other vulnerable populations settle 

near a hazardous waste management facility, issues of social and environmental justice 

can be addressed through community involvement and through the provision of socio-

economic and environmental benefits for the project’s neighboring communities. 

According to Ballard and Kuhn (1998), failed siting attempts of hazardous waste 

management facilities in Canada indicate that “residents consistently respond to their risk 

perceptions in a not-in-my-backyard (NIMBY) fashion (1998:533), and that such 

perceptions can be minimized if communities perceive that “positive economic benefits 

outweigh technical or environmental concerns” (1998:534). 

A hazardous waste management solution for Bogota should be consistent with 

broader community and regional development objectives as well as ensure public health 

safety and environmental quality. Identifying stakeholders and consulting with them 
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aboutsiting issues would increase the solution’s ability to address a wide range of 

concerns. 

Furthermore, a collaborative relationship with affected parties would give a better 

understanding of the array of issues/impacts derived from hazardous waste operations 

that may be perceived as damaging to a community’s wellbeing, in terms of health, 

environmental degradation or job security. Community input can be contrasted against 

typical welfare indicators such as income, school attendance, public services coverage 

etc., which are typically taken before and after a project of this magnitude is 

implemented. This sort of comparison would help improve monitoring of potential 

environmental impacts as well as help identify issues of risk perception because 

stakeholder input will give some social meaning to welfare data (Rapley 2003). 

Identifying Potential sites for the Development of a HWMF

The proposed solution is intended to serve Bogotá’s growing industrial sectors. 

Since the most important industrial hub both in size and waste generation is located 

between Bogotá and the southern municipality of Soacha, the proposed HWMF is likely 

to be placed around this area. This siting approach is based on the risk minimization 

criteria that indicates that hazardous waste facilities should be near major sources of 

pollution to minimize potential risks related to hazardous waste transportation and 

handling.  

This location, however, is not exempt from sociopolitical distress, a situation that 

must be carefully measured before engaging stakeholders in a planning process for a 
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hazardous waste management facility. Soacha, a municipality with an estimated 

population of 400,000 people according to the latest census (DANE 2003), has been beset 

in the past by paramilitary and guerrilla groups that camouflage themselves as political 

organizers among working class suburban neighborhoods, creating political instability. 

These groups may be interested in interfering with opposition or supportive actions to 

land use projects and may pose a security threat to future hazardous waste management 

operations and neighboring communities’ safety. These are security considerations that 

should lead to specific safety measures to protect the integrity of a given facility and the 

surrounding natural and social environments where it may be located.

Technological Factors

Technical, Constructability and Operability Requirements For Environmentally 

Sound Hazardous Waste Management

According to Gillespie (2007), technological factors refer to new technologies, 

processes or products that can improve business operations, reduce costs, increase the 

quality of goods and services and benefit both consumers and organizations. Here the 

emphasis will be on the identification of minimum technical, constructability, and 

operability requirements for environmentally sound hazardous waste management so as 

to enable the design of an efficient solution that can fulfill stringent environmental quality 

standards.

Technical requirements refer to the hazardous waste management process, which 

includes collection, transportation, storage, sampling, recycling/re-use, and final disposal 
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of wastes. Constructability refers to the ability to build, adapt, and install an incinerating/

recycling facility under the technical requirements established for the project, whereas 

operability refers to the resource needs that will keep such a facility functioning.

The technical requirements identified here are for managing hazardous wastes in 

compliance with the criteria of environmentally sound management. The Basel 

Convention on the Control of Trans-boundary Movements of Hazardous Wastes and their 

Disposal defines environmentally sound management as the ability to “take all 

practicable steps to ensure that hazardous wastes or other wastes are managed in a 

manner which will protect human health and the environment against the adverse effects 

which may result from such wastes” (Basel 2008:3). Taking into consideration this 

principle and following the Basel Convention’s “Updated General Technical Guidelines 

for the Environmentally Sound Management of Wastes Containing or Contaminated with 

Persistent Organic Pollutants (POP)” (Basel 2007:18-48), this report explores basic 

principles for handling, transportation, storage, sampling, pre-treatment, incineration and 

recycling of hazardous wastes. Some aspects of vendor-technology, site development and 

post-treatment operations will be explored as well.

Technical Requirements

Waste Handling, Collection, Transportation and Storage

 Waste handling occurs when there is an indirect manipulation of wastes (through 

man-work or machinery) in the process of sorting and packing hazardous wastes in 

appropriate containers for their transportation, transitory storage, or final disposal (Basel 
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2002).  Hazardous wastes must be collected in appropriate containers to prevent spills, 

leaks, or transfer of materials that may result in combustion, exposure to human beings or 

releases to the environment. These containers should be labeled specifying the type of 

waste and their level of reactivity (i.e explosives, corrosives etc.). The Basel Convention 

has established Standard Operating Procedures (SOP) for waste collection, packaging and 

labeling. In Colombia, these standards should correspond as well with the norm per waste 

type and level of compatibility, which should be specific to Colombian waste streams. 

These norms are specified by ICONTEC (Colombian Institute for Technical Norms and 

Certification) and by other guidelines and implementation manuals developed through 

international agreements subscribed by the Colombian government (SAO, COP, and 

others). 

 Waste transportation is considered to be the activity that entails the highest risks in 

the waste management process because of the risk inherent to operating a motor vehicle. 

To minimize risk of exposure in an event of an accident it is necessary to study 

alternative routes for the transportation of properly packaged, identified, and restrained 

hazardous wastes inside a vehicle that complies with the characteristics defined by the 

Colombian Ministry of Transport (Ministerio de Transporte 2002). The routes designed 

should avoid circulation restriction sites, especially if they are of social or environmental 

concern like streams, schools, and hospitals. Likewise, contingency plans should be 

developed to minimize spills and accidents during transport as well as an emergency plan 

in case of the arrival of improperly packaged/restrained wastes. 
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 Waste storage refers to the temporary shelter of wastes that are awaiting laboratory 

analysis, recycling evaluation, pre-treatment operation, or that are just in line to 

incineration. This requires the design of storage areas that will prevent the release of 

hazardous wastes to the environment and exposure to human beings following the 

guidelines established by the Ministry of Environment and those established by 

international agreements regarding sealing, ventilation, use of suitable materials, alarm 

systems, etc.  The type of storage chosen and handling methodologies will depend on the 

state of the waste (liquid, solid, mixes) and its hazardous level (the level of hazardous 

substances that determines the degree of danger to human beings as defined by the 

Ministry of Environment) This would determine other storage needs such as solution 

tanks, containers, and pumps. 

 Sampling and laboratory analysis

 The Colombian government requires sampling only for verification purposes and 

when requested by competent authorities, thus there is no encouragement to sample 

wastes from a generator’s perspective. Furthermore, up to date there are no qualified 

laboratories to do the testing (Ministerio de Medio Ambiente 2005a:11). Today, local 

universities and National Regional Corporations are the sources of technical support to 

perform sampling and analytical testing. Additionally, testing techniques most commonly 

used are based on US EPA methods, which may pose a problem for successfully 

identifying and classifying hazardous wastes at a low cost. According to Yakowitz 

(1988), it is possible to classify hazardous wastes through a qualitative description of the 
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waste including its origin, type and components. To Benavides, qualitative classification 

based on wastes’ properties, such as composition, physical state and hazardous 

characteristic (i.e. flammable) is a viable option when testing is not available (Benavides 

2006:3). There are several guidelines for developing an empirical hazardous waste 

classification system for transportation and storage purposes, which can be introduced in 

the absence of laboratory testing (Basel 2007, Benavides 2006). However, this empirical 

procedure does not solve the sampling requirements for incineration and/or for 

verification purposes before environmental authorities. If no specialty laboratory is 

developed at the time of the implementation of the proposed solution it might be 

necessary to design a laboratory for basic sampling and to use on site testing kits and 

empirical classification techniques to verify dubious waste classification and mixes.

Pre-treatment operations and incineration technology 

As defined by the Basel Convention, “incineration is a high temperature thermal 

treatment process in which hazardous wastes are converted into gases and essentially 

incombustible solid residue. A high level of technical competence is required in 

designing, operating and monitoring an incineration facility. It is an integrated activity 

involving a number of process” (Basel 2002:23).

 Normally hazardous wastes are treated before they are incinerated to ensure that 

there is an appropriate combination of wastes that prevent formation of POPs and that 

wastes will be able to fit the incinerating chamber, a process commonly known as pre-

treatment operations.  For hazardous waste incineration, pre-treatment operations may 
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include PH adjustment, blending, solvent washing, mixing, dewatering, mechanical 

separation, reduction of waste size, and other mechanisms that could be defined 

according the type of wastes that need to be treated (Basel 2007:27). The nature of these 

operations are also relative to the type of incinerator and should be considered when 

choosing a specific vendor-technology, as they may increase or minimize the costs and 

risks of operations. Considerations should be made to avoid mixing wastes that would 

create even more hazardous materials and Persistent Organic Pollutants (POPs).

Incinerators can be designed to accept wastes in any concentration or physical 

form (Basel 2007:36), although it is important to identify alternative technologies for 

hazardous waste incineration and examine their efficiency to safely dispose of common 

hazardous compounds like PCBs (polychlorinated biphenyls, a type of persistent organic 

pollutant typically present in coolants, insulating fluids and adhesives)43 and other 

persistent bio-cumulative substances. This information can be found in different reports, 

such as the Inventory of Worldwide PCB Destruction Capacity (UNEP 2004). Once the 

technology sought is established, it would be possible to identify vendors in Colombia 

and abroad and to define alternative options (pros and cons).

 Today, hazardous waste incinerators are designed to minimize new formation of 

POPs. Variance in emissions and pollutants is more closely related to efficiency in the 

operability of the combustor than on the type of filtering devices applied. 

 Costs of incineration systems vary depending on the vendor/technology chosen. 
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Some vendors in the US like BASIC Systems, for example, offer incinerator solutions 

with energy recovery systems that exceed US EPA environmental emission standards for 

about five million dollars (costs are estimated from information offered by the vendor 

about hazardous waste incinerators, filters and energy recovery systems). There are other 

vendors with much more sophisticated systems, such as the ones offered by Von Roll 

Inova, a Swiss manufacturer and technology developer for waste management. Although 

this vendor did not provide information about the costs of its systems, it was possible to 

find information about estimated costs for previous projects contracted with Inova. The 

one built in the Netherlands, for example, had an estimated cost of 353 million dollars 

with the capacity to produce 600,000 Mega Watts of electricity per year (this system 

included incinerators, wastewater treatment systems, filtering devices and electrical 

instrumentation and controls) (VonRoll Inova 2009). Both systems are environmentally 

safe, but of course, the Inova system has more capacity to treat wastes and produce 

energy than the other. Most importantly, it has more computerization capabilities, which 

minimizes the risks posed by deficient Standard Operating Procedures (SOP). 

Post-treatment operations and emissions control

 According to the Basel Convention, complete combustion of hazardous wastes “is 

only a theoretical concept being contrary to the laws of nature, so the development of a 

100 percent efficient incinerator is not possible. The combination of the most efficient 

combustion and gas cleaning systems can, however, reduce the release of undesirable 

contaminants virtually to the maximum extent possible” (Basel 2002:14).
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Incineration reduces waste volumes in about 90 percent. Remaining substances 

typically require additional treatment to minimize the release of gasses, dust, and organic 

compounds. This process is commonly referred to as post-treatment operations, which 

includes the use of filtering mechanisms to prevent emissions dispersion. 

Regardless of the efficiency in the combustion process and the level of 

standardization, post-treatment of incineration residues such as bottom ash and gas 

emissions or air particulate matter should be one of the most important components of the 

hazardous waste management cycle because they can guarantee to a greater extent that 

there would be virtually no harmful releases to humans and the environment. These may 

include the use of cyclones, electrostatic filters, scrubbers, static bed filters, carbon 

absorption, selective catalytic reduction, rapid quenching systems, and disposition of 

ashes in landfills (Basel 2007:36). As with pre-treatment operations, post-treatment will 

depend on the type/amount of waste and the type of incinerator used. 

 Operability Requirements

Incinerators can be customized at a relatively low cost for managing specific 

combinations of hazardous materials in all states (solids, liquids etc.) with adequate 

temperature control mechanisms for specific mixtures, which would prevent production 

of dioxins and Persistent Organic Pollutants (POPs). 

 There are widely known aspects of operation that should be taken into account, 

such as preventing mixing hazardous wastes that contain chlorines and hydrocarbons 

during pre-treatment, incineration and post-treatment operations to avoid POP formation. 
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Additionally, according to the Basel technical guidelines of incineration on land, 

“incompatible wastes should be segregated on the basis of their corrosive and or reactive 

properties” (Basel 2002:16) to prevent accidents such as formation of flammable gases, 

explosions and emissions of toxic dusts. 

 In terms of post-combustion residues like bottom ash, they should be carefully 

managed because the ash needs to be landfilled or recycled, which could mean a transfer 

of pollutants to soil and water resources. If dioxin formation is prevented, non-toxic ash 

could be re-used instead of landfilled, which would represent an environmental asset that 

would reduce waste management costs. 

Constructability: Land and Site Development Requirements

These requirements refer to the site selection parameters that should be considered to 

examine each potential location for a HWMF, which should evaluate aspects related to 

human health, environmental protection and protection of the private/public property 

(Basel 2002). Parameters of suitable candidates may include but do not exclusively 

depend on site hydrology (the dryer the land the less the possibility of contaminating 

underground water), geology, presence of sensitive habitat, urbanization of surrounding 

areas, socio-economic aspects, streams in and around the site (rivers, creeks etc.), 

location of markets for recovered materials and availability and cost of land (Basel 

2002:19).

 Previously it has been argued that from an environmental protection and 

technical perspective an industrial hazardous waste incinerating/recycling plant for 
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Bogotá would be ideally located on the manufacturing industrial corridor Bogotá-Soacha, 

identified a the source of 15 percent of the total hazardous waste generation in Colombia 

(Ministerio de Medio Ambiente, 2005a). Besides location, space requirements should be 

examined as a function of facility type (incinerating/recycling), capacity, and type of 

wastes managed (physical form). 

A HWMF should be located in the proximity of potential service recipients, which 

would allow for the design of high efficiency routes that will minimize transportation 

related emergencies, as well as save costs and reduce fossil fuel emissions. It will be 

necessary to determine buffer zones according to the proximity of the incinerators and 

storage facilities to human settlements, agricultural land or cattle. 

About Recycling

The proposed solution should prioritize recycling opportunities to prevent the risk posed 

by incineration and to minimize waste accumulation and final disposition costs. Ideally, 

the plant would incinerate only those wastes that cannot be re-used or recycled. Materials 

to be produced from recycling, such as metal, should be based on an estimation of market 

needs. 

 Environmental Factors

According to Gillespie (2007) an analysis of environmental factors that may affect a 

business activity should include issues of weather, which may impact certain industries 

like farming and tourism, and broader environmental protection targets or concerns like 

climate change. Here the emphasis will be on environmental and health concerns derived 
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from hazardous waste management activities.

Environmental Protection and Public Health

The main concerns derived from hazardous waste management facilities are related to the 

health risks associated with exposure to pollutants, either directly to humans or through 

ecosystem contamination. For hazardous waste incineration, risks of exposure to harmful 

emissions (i.e. semi-volatile metal, dioxin emissions, acid gasses and particulate matter) 

are frequently associated with respiratory ailments, carcinogenic effects and interferences 

of the reproductive cycle (Costner and Thornton 1990). However, many of the latest risk 

assessment studies indicate that there is no direct correlation between hazardous waste 

incineration and health detriment when emissions are compared to other “socially 

acceptable” sources of air pollution (Sedman and Esparza 1991, Shy et al 1995, Kelly 

1995). Furthermore, Roberts and Chen (2006) argue that health impacts from incineration 

facilities are more directly related to public anxieties than an actual increase in airborne 

contaminants. To the authors, incineration “may have a significant harmful effect on the 

mental physical and emotional health of local residents, regardless of whether emissions 

have any direct effect on health” (2006:261). 

Health and environmental risks associated with waste incineration can be 

minimized using modern incineration technology and meeting stringent requirements and 

standards for design, operation and pollution control (Ontario Ministry of Environment 

1999). However, neighboring communities to incineration facilities do face the risk of 
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exposure. It is the risk factor that drives rejection of these facilities, generally perceived 

as unwanted land-use projects. 

Preventing hazardous waste incineration impacts on human health and the 

environment

 An understanding of technical requirements and technological limitations is 

crucial to identify environmental and health risks that could be prevented. A Google 

search of adverse health/environmental effects of hazardous waste incineration results in 

about 60,000 sites. However, a review of the first 100 articles that oppose hazardous 

waste incineration showed little or no scientific background. Additionally, further 

research of peer-reviewed articles that question the environmental and health impacts of 

hazardous waste incineration showed that properly cared facilities pose no significant 

risk. Many of the articles found online opposing incineration due to alleged health and 

environmental effects sited Costner and Thornton’s (1990) Greenpeace report about 

health impacts from release of contaminants from incineration facilities in the US and 

abroad. The report used an epidemiological study that showed incidence in larynx cancer 

at one site, a health survey that found cancer and respiratory ailments at another site, a 

study that found twins incidence and other related health concerns at other sites. 

However, this report did not measure amount of dioxins and other harmful emissions 

from the incineration source nor controlled for extraneous variables that may have cause 

health impacts in neighboring populations to incineration facilities. Kelly (1995) studied 

the scientific basis of each one of the cases presented on the Greenpeace report and found 
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that results were neither “scientifically accurate” nor “factually based,” lacking important 

features for epidemiological analysis such as statistical data or calculations, demographic 

information, correlations between exposure to facility emissions and twining, air and air 

emissions monitoring to make comparisons, among others. It must be noted that Dr. Kelly 

is the CEO of Delta Toxicology, an environmental risk assessment organization that 

serves corporate clients, like Bayer and CEMEX, as well as government agencies like the 

US EPA and the US department of Energy, and public institutions like the University of 

Newcastle, Australia. Dr. Kelly is an experienced researcher prevention and assessment 

of environmental risks, and no ethical concerns about her work were found during this 

study.  

 On the other hand, there are several peer-reviewed studies that developed 

analytical methodologies to measure and assess hazardous waste incineration effects and 

compare risks. Roberts and Chen (2006) developed a quantitative method to measure 

risk, resulting in the calculation of a single number to assess the probability of dying from 

hazardous waste incineration emissions: 1 in 4 million chances. According to the authors, 

“to facilitate better public understanding of the comparative risk of incinerator emissions, 

we propose a simple method of deriving a single annual risk figure allowing comparison 

with the risk of dying from other causes with which the public is more 

familiar” (2006:261). Other authors analyzed specific health and environmental risks. 

Shy et al. (1995) evaluated adverse respiratory effects at different communities to 

determine if they were more likely to suffer respiratory ailments due to their proximity to 
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hazardous waste incineration facilities. It is one of the first studies that simultaneously 

measured air quality and respiratory function and symptoms to compare incinerator and 

non- incinerator communities. The authors found that “even though an incinerator may be 

a point source of air pollution in a community, its contribution to the total mass air 

pollution may be relatively small and nearly undetectable by standard air monitoring…

we did not find consistent community differences in the prevalence of chronic or acute 

respiratory symptoms” (1995:21-722). Similar findings regarding emissions and health 

effects are found in Sedman and Esparza (1991), who measured semi-volatile metal and 

dioxin emissions. Finally, Roberts et al. (1998) gathered various studies regarding health 

and environmental impacts of hazardous waste incineration, with evaluations of 

ecological effects.

 The review of these studies provided a better understanding of the health and 

environmental risks posed by properly executed hazardous waste incineration when 

compared with other sources of contamination that are more socially acceptable, such as 

transportation emissions. The results of these studies helped link the relationship between 

actual health and environmental detriment and risk perception, which has an important 

impact on other social factors.

Monitoring incineration and hazardous waste treatment emissions is an 

indispensable component to secure human and environmental health. However, emissions 

monitoring can be very difficult because it requires monitoring air and resource quality 

previous to hazardous waste management operations. Environmental impacts assessments 
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and reports required for constructing and operating a hazardous waste management 

facility not only require an estimation of potential impacts, but also require evaluation of 

local air quality and urban ecosystems mitigation measures and implementation plans. 

Legal Factors

According to Gillespie, legal factors are “related to the legal environment in 

which firms operate” (2007), therefore the analysis will be centered in the Colombian 

hazardous waste legal framework as well as in international legal frameworks applicable 

in Colombia through ratified treaties and agreements. This review also includes technical 

guidelines with political and legal implications. 

Borrowing from previous thesis work done by Jimenez (2005) for the laboratory 

management of hazardous wastes at Universidad de Los Andes in Bogotá, it was possible 

to identify early relevant legislation. Probably the oldest current law related to hazardous 

wastes in Colombia is the Law 09 of January 24 of 1979 (Congreso de la República de 

Colombia 1979), which establishes a code of sanitary measures for the protection of 

environmental resources, especially water (for the sanitary control of permitted water 

uses). The main relevance of this law is that it confers responsibility to hazardous waste 

generators for damaging public health and the natural environment, which is the basis for 

subsequent laws that will finally seek to reduce and control hazardous waste generation 

in Colombia. Decree 1594 of June 26 of 1984 (Ministerio de Agricultura 1984) further 

regulates water usages and liquid residues, forbidding discharges of hazardous wastes and 

characterizing hazardous components, properties and concentrations for their 
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management and transportation. Most importantly, this regulation contains the first 

sanction scheme for non-complying generators and users. The resolution 2309 of 

February 24 of 1986 (Ministerio de Salud 1986) is a detailed legislation for hazardous 

waste management, defining waste characteristics and compatibility for storage and 

treatment. The next most important law is the later resolution 189 of July15 of 1994 

(Ministerio de Medio Ambiente 1994) that defines parameters for hazardous waste 

classification and forbids the introduction of hazardous wastes from other countries. This 

resolution was an antecedent for subsequent laws regarding the attachment of Colombia 

to the Basel Convention for the control of transboundary movements of hazardous wastes 

(formalized later by the Law 253 of January 9 of 1996).

From the previous review of national legislation it is evident that it took over 15 

years, from 1979 until 1996, to start building a coherent hazardous waste regulation 

framework under internationally standardized technical guidelines. It would take almost 

another 10 years to generate a policy document for environmentally sound hazardous 

waste management (Ministerio de Medio Ambiente 2005a). However, the pace of policy 

achievements has accelerated for the past five years. Most notably, Resolution 058 of 

2002 (Ministerio de Medio Ambiente 2002), established maximum limits of emissions 

from waste incineration; Decree 4741 of 2005 (Ministerio de Medio Ambiente 2005b) 

enforced a policy shift from hazardous waste disposal to hazardous waste management; 

and Decree 1299 of April 22 of 2008 (Ministerio de Medio Ambiente 2008), requires 

from all industrial companies to create an internal department for environmental 
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management with dedicated staff in charge of complying with current legislation 

regarding environmental protection. This is one of the most important pieces of 

legislation because it mandates an incorporation of the environmental dimension within 

an organization’s decision-making process. Additionally, environmental management 

departments are required to report prevention, mitigation, correction and compensation 

actions from the environmental impacts generated by industrial activities. This project 

would be required to have such a department. 

The three last legislations discussed here are coherent with international 

environmental protection agreements acquired by Colombia. Overall, national policy 

regarding hazardous wastes makes direct reference to The Montreal Protocol for the 

elimination of substances that deplete the ozone layer (UNEP 2006a), the Basel 

Convention for the control of transboundary movements of hazardous wastes and their 

disposal (UNEP 2008a), the Stockholm Convention on Persistent Organic Pollutants 

(UNEP 2008b), the Rotterdam Convention on shared responsibility to control trade and 

use of hazardous chemicals (UNEP and FAO 2004), and the working group for the SICM, 

Strategic Approach to International Chemicals Management (UNEP 2006b).

The relevance of international agreements and their impact on recent local 

legislation denotes a special interest for protecting environmental resources that are of 

national security concern, such as water resources. Water is a resource of national 

security concern since previous draughts in Colombia triggered by unsustainable 

management practices and climate change forced the central government to impose 
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national energy cuts for over a year. During this time (1991-1992) hydroelectric projects, 

which are the main energy sources in a country typically flooded with water, could not 

produce enough energy to satisfy the demand. The Ministry of Environment was created 

in 1993, almost as a reaction to the need to protect and sustain the natural resources that 

support the country’s existence, especially in terms of energy and other major 

commodities, like coffee and other agricultural products.

The revision of the hazardous waste policy framework should enable the 

identification of opportunities for the consolidation of a business solution, and of possible 

threats derived from rather recently established political goals that may yet need to be 

enforced. 

The hazardous waste policy framework has important repercussions on other 

macro environmental factors identified in this report. This is particularly relevant for 

technology as well as health and environmental factors.

SWOT Analysis 

Evaluating the conditions established for the proposed solution and indentifying 

future challenges 

Taking as a basis the previous macro-environmental analysis the SWOT exercise 

will help understand two main issues. In first place, from an evaluative perspective, 

SWOT would help identify the strengths and weaknesses that characterize the proposed 

solution. In second place, from a strategic planning perspective, it would help identify 
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opportunities and threats that may emerge for an organization that would manage 

Bogota’s industrial hazardous wastes. 

In general business planning, SWOT analysis (Strengths, Weaknesses, 

Opportunities and Threats) is a powerful tool that enables the design of strategies to 

achieve specific objectives. Strengths and weaknesses are usually identified as the 

internal organizational attributes that may help achieve or delay specific goals and 

objectives whereas Opportunities and Threats are typically defined as the external 

conditions that may help achieve specific goals or may harm business performance 

(Bradford et al 2000). According to Gillespie (2007) SWOT is an instrument to develop 

strategies because it helps understand what are the present conditions of a particular 

business and what can be done to improve those conditions in the future so as to increase 

efficiency and profitability. 

Since no organization has yet been established, the focus of this analysis will not 

be to evaluate organizational performance but to identify the conditions needed for the 

development of an environmentally sound waste management solution. Strengths and 

weaknesses identified here will be related to some of these conditions and requirements, 

whereas opportunities and threats will be related to the external conditions that may 

facilitate or interfere with the consolidation of a hazardous waste management private 

initiative. 

The SWOT exercise is intended to identify the range of strategic services that 

could be implemented to help establish an organization around this business solution. The 
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analysis is centered on two methodological questions: First, how to use strengths to take 

advantage of business opportunities around hazardous waste management and minimize 

external threats for a future business proposition? And second, how to overcome 

weaknesses that would prevent taking advantage of opportunities while minimizing 

threats to develop such a business proposition?

Understanding Strengths: Conditions and requirements that may help 

develop a business opportunity around hazardous waste management 

The issues explored so far indicate that a hazardous waste management solution 

for Bogotá based on environmentally sound practices minimally requires recycling 

technology, efficient and advanced incineration technology, filtering mechanisms, pre-

treatment and post-treatment capabilities and if economically feasible, waste-to-energy 

components. Such a technological platform would be supported by a service-based 

solution approach that could perhaps offer economic incentives to help mitigate waste 

management costs while supporting current legislation for hazardous waste management 

and the expansion of recycling and reusing opportunities that lead to cleaner production.

But an offer of efficient and environmentally sound hazardous waste disposal and 

recycling must be able to meet adequate demand, so it would be able to offer savings to 

reduce waste management costs for hazardous waste generators and increase reuse and 

recycling opportunities. The proposed solution should quickly identify what are the 

particular industries that may be most attracted by such an offer. One may speculate that 

these industries are probably the ones that have sustainability or social responsibility 
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goals that are defined as organizational targets. This is a relatively easy to find sort of 

information because these industries tend to be part of larger organizations or are clients 

of big corporations, based locally or abroad, that make sufficient efforts to communicate 

their adherence to environmental protection and their social responsibility approach. For 

example, most of the European Union’s businesses today require from their suppliers, 

product representatives or importers, to meet certain environmental quality criteria so the 

products thy consume, trade or represent would comply with their local regulations. 

According to Kirchenstein and Jump (2006), businesses outside the European Union 

“will soon discover that pressure is mounting for their products to meet minimum 

environmental standards now been drafted by the European Community (EC). 

Companies will be pressed to demonstrate that their products and production facilities 

and operations (1) help preserve, protect and improve the environment, (2) contribute 

toward protecting human health, and (3) ensure a prudent and rational use of natural 

resources” (2009:53).

Further strategic planning should address this aspect by identifying organizations 

with such sustainability targets to design services specifically tailored to help them certify  

that they have reached their goals. One approach would be to provide them assistance in 

the process of acquiring international environmental management standards such as 

ecolabels, environmental audits or ISO (International Organization for Standardization) 

certifications of environmental management. The idea would be to help these 
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organizations achieve sustainability goals through the use of the proposed hazardous 

waste management solution and help them certify they have done so. 

It is plausible to say that today most organizations are likely to make efforts to 

protect the environment and support broader sustainability targets like climate change 

abatement and waste minimization. But it is also plausible to say that there are some 

firms that are not preoccupied about environmental protection and may not be interested 

in mitigating potentially damaging impacts of their industrial activities. The reasons 

behind managerial decisions that neglect the environment may be economic or 

ideological. Some managers do not have a clear understanding about life cycles and 

climate stability. Others may be aware of this, but may not be willing to internalize the 

costs of using natural resources in a sustainable manner. 

Establishing a direct relationship between hazardous waste generators, 

environmental authorities, environmental agencies and waste management providers may  

help understand the reasons behind this managerial misbehavior towards the 

environment. The purpose of this relationship would be to engage firms in the proposed 

solution so managers can strengthen or develop an understanding about the impact of 

hazardous waste accumulation on environmental quality and human health. Such 

relationships may be supported by the provision of services based on market mechanisms 

that could help these firms reduce waste management costs so they can start perceiving 

the benefits of shifting towards cleaner and more responsible forms of production. 
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Engaging a wide range of industrial hazardous waste generators, in other words, 

increasing demand for the proposed solution, will largely depend on governmental and 

institutional enforcement capabilities. Strategic planning should be focused on the 

development of partnerships with policy enforcement agencies so as to gain institutional 

support for the proposed solution while strengthening governmental enforcement 

capacities for hazardous waste management. 

Since environmental authorities are in the process of building a national 

hazardous waste inventory, the proposed solution could support this effort by helping 

potential users of the solution to prepare their individual inventories and submit them to 

environmental authorities. This process could be developed as a service and would 

require establishing partnerships with the national environmental information system 

SINA (Sistema Nacional Ambiental). 

Flexibility given by current regulation standards should allow waste management 

providers to develop a range of services that would help generators to comply with the 

law, avoid fines and transitionally move towards environmentally sound hazardous waste 

management practices.  

Waste-to-energy technologies that may generate energy excesses are one of the 

mechanisms that may enable market-based solutions by allowing a generator get energy 

credits in exchange of paying for hazardous waste final treatment and disposal. Under 

this transaction, the generator becomes a customer for environmentally sound hazardous 

waste disposal because of the motivation created by receiving a tangible benefit. 
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Moreover, here it will be argued that under this type of transaction the generator becomes 

a service recipient of the proposed hazardous waste management solution. 

Similar incentives can be identified from recycling activities and will be further 

analyzed through the strategic service solutions explored in the next chapter. 

Overcoming Weaknesses: Conditions that may threat a hazardous waste 

management business opportunity

In terms of technological requirements, although latest waste-to energy 

technology can be more expensive than a regular incinerator, return on the investment is 

expected at the very least by fulfilling future operability energy needs. If sufficient 

demand for incineration is achieved, then energy production is expected to support 

energy credits to be negotiated with future service recipients (hazardous waste 

generators). 

Other conditions for consolidating a hazardous waste management solution are 

related in first place, to the development of low cost environmental and health monitoring 

systems to minimize incineration emission levels and in the second place, to the 

development of alternative technical procedures for hazardous waste sampling and 

hazardous waste management training.

These two requirements may be addressed by engaging other agents in the 

proposed solution. Communities directly affected by hazardous waste treatment may be 

service recipients of the solution as well in the sense that may become beneficiaries of the 

solution by receiving new skills that would allow them to participate in activities such as 
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air quality monitoring, green infrastructure design efforts and other labor related 

activities. This entails engaging neighborhood and non-governmental organizations as 

well as individuals concerned with hazardous waste pollution and mismanagement.

The purpose of engaging communities is to first, create an awareness of the social 

value provided by hazardous waste management. Second, to increase knowledge about 

hazardous waste management benefits and risks. Third, to build future constructability 

support. The engagement component relies on the ability to transfer to these community 

members some monitoring power regarding their own health and safety and to facilitate 

training that would allow them to participate on future hazardous waste management 

activities.

About some risks

Other aspects that were not recognized as conditions or requirements necessary to build 

the business-solution were rather identified as potential risks. Therefore the following 

risk factors should be the focus of further analysis throughout the development of a 

hazardous waste management solution.

Security

Insurgent groups could target hazardous waste management operations and 

facilities. In Colombia both guerrilla groups (FARC and ELN) as well as paramilitary 

groups are known for attacking public and private infrastructure to achieve political 

ambitions. This is part of the political environment in Colombia and any enterprise 
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intending to do business in this country should take security measures according to the 

location of a future organization and its area of influence. 

Specific aspects that should be considered include the social and political activism 

mix of neighboring communities, which may facilitate identification of insurgent 

activities in a given area that may pose a specific threat to facilities and operations. Since 

imported technology would need to be adapted to the country, foreign technicians would 

probably travel to Colombia. The nationalities of workers should be considered here 

because international workers are more likely to be kidnapped for political reasons. 

Finally, it is important to identify political interests that may be affected by the new 

enterprise, even if those interests are, or appear to be legitimate. Some of these interests 

may include landfill managers that illegally dispose of hazardous wastes and charge a fee 

for it, uncontrolled on-site incineration enterprises, or large generators that simply 

discharge their waste on streams or any other natural environment. 

Additionally, international terrorism should be considered as well. Under current 

world’s state of affairs, any major infrastructure project needs to secure its area of 

operations and the people that work and live around it, especially if it handles hazardous 

materials. 

Transportation

Hazardous waste management’s highest risks are not posed by incineration or its 

related treatment, but by transportation hazards that may lead to spills threatening the life 

of both humans and the natural environment. As previously argued, using appropriate 
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vehicles and restrains are imperative. However, transit related accidents might still occur 

and cause damages. Therefore special attention should be made to security measures 

regarding hazardous waste transportation. Alternative routing and hours of operations 

should be carefully studied to minimize exposure risks in case of a spill. The type of 

wastes transported and the mix of wastes in a single vehicle (even if stored on separate 

containers) should also be considered. Finally, the transportation factor should be 

carefully evaluated when choosing the site for a hazardous waste treatment facility to 

avoid crossing streams, residential neighborhoods and social infrastructure, such as 

schools and hospitals.

Changes in Commodity prices

The lower the price of commodities that could be obtained from recycling 

hazardous materials the less attractive it would be for industrial manufacturing 

corporations to adhere to re-use and recycling solutions. Therefore, future economic 

feasibility studies should take into account tendencies in commodity prices and study 

alternative solutions. 

Energy is another commodity that may fluctuate; thus it should be considered as a risk 

factor for the proposed solution. Energy prices have recently dropped due to lower oil 

prices. If this trend continues it would threaten the ability of the solution to exchange 

energy credits with hazardous waste generators. For this strategy to work, energy 

provided by the solution should be cheaper than the one the generator typically 

purchases.
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The charged sociopolitical environment in Colombia and the limited enforcement 

capability of environmental authorities may adversely interfere with a future business 

initiative around hazardous waste management.

However, technical and financial constrains in enforcement, training, laboratory 

testing and monitoring capabilities can be addressed through a combination of service 

solutions that involves multiple stakeholders. A service approach based on economic 

incentives capable of engaging stakeholders would help create the conditions needed to 

position environmentally sound hazardous waste management as an important component 

of local industrial activities. To support the sustainability of the proposed solution, one of 

the main goals of strategic planning approaches should be to shift the notion of hazardous 

waste management as a disposal service with no other value towards a service-solution 

that can provide environmental, social, and economic gains.
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CHAPTER 3

Defining a Business Planning Approach that Supports the Design of Strategic 
Hazardous Waste Management Services 

The previous PESTEL analysis helped identify the minimum technological 

requirements and the sociopolitical and economic conditions that would determine the 

development of an environmentally sound hazardous waste management solution for 

Bogota. Later, these issues were examined using SWOT analysis to sort out the 

requirements and conditions that would be supportive of a hazardous waste management 

business in Colombia and the conditions that would represent a threat for such an 

enterprise. Advantageous conditions established for the proposed solution were defined 

as strengths that could be further developed as business opportunities. Disadvantageous 

conditions were defined as weaknesses that could threat business sustainability. Once 

plausible threats and opportunities are identified it is possible to define the business 

strategy that would help strengthen the conditions for establishing a sustainable,44 

service-oriented, hazardous waste management business in Colombia. 

Taking into consideration all the information examined here, such a strategic 

approach would be defined as follows: A hazardous waste management solution for 

Bogota that would be based on a service business platform should be supported by a 

flexible business architecture that enables key stakeholder engagement and therefore, 
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increases the likelihood of developing high value services so as to increase the demand 

for the proposed solution. 

 To define a business planning methodology based on service delivery, one may 

think about the business forms of organization that would support the development of 

hazardous waste management services so as to increase the number of users of the 

proposed solution. In this chapter the analysis will be centered on identifying the business 

organizational forms that are most likely to support the delivery of hazardous waste 

management services given the environmental, technical, political, legal and socio-

economic factors that are typical of the waste management business in Colombia. 

 The business forms explored here are based on network associations and market-

based mechanisms. The main argument here is that these business forms of organization 

should be mapped into a service-oriented business architecture that supports a wide 

spectrum of stakeholder engagement strategies and enables the design and delivery of 

adequate waste management services. 

Understanding the Concept of Business Architecture

The term business architecture refers to an organization’s structural design. Two 

main streams of theoretical development include the domain of the Enterprise Business 

Architecture (EBA) and the domain of the Service Oriented Architecture (SOA). For 

EBA proponents (Myrick et al 2005, Whittle 2005), a business architecture is a 

representation of the integrated structural design of the enterprise that provides common 

ground to guide people’s actions and enable the development of technology platforms 
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that make possible the delivery of products and services. An Enterprise Business 

Architecture is a “shared domain from which all strategic initiatives are linked (…) it is a 

definition for what the enterprise must produce to satisfy its customers, compete in a 

market, deal with its suppliers, sustain operations, and care for its employees” (Whittle 

2005). Defining an EBA is a formal exercise of conceiving and defining what the 

enterprise is (its values and objectives), what it does and what it can do (its strategies), 

what are the relationships that support its operations (with the internal and external 

environments), and what are the resources it needs to develop products and services. 

In the SOA domain the main emphasis is on Information Technology (IT) and 

service integration; here business architecture is understood in terms of the relationship 

between a business strategy and its information and communication technology.  

According to Erl (2007), the SOA would represent a service-oriented model of the 

enterprise that supports business agility and cost-effectiveness by reducing difficulties 

related to software complexity and lack of software integration, which would limit the 

range of services (web-based or not) that such an enterprise may be able to provide. 

These difficulties could be diminished or eliminated through the introduction of new 

technology and IT platforms that would support the implementation of service oriented 

solutions. According to this author, the actual face of a service-oriented architecture is 

unique to each enterprise. The common denominator would be the service orientation, 

which would enhance the ability of an enterprise to fulfill specific strategic goals aimed 

at building a growing range of services.
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According to an IBM executive brief,45 “businesses are only as flexible as the IT 

systems that support them” (IBM 2006). This implies that a business strategy can be 

limited by its IT capabilities, shifting the SOA focus towards the construction of IT 

architectures that can allow as much flexibility as the business requires to be able to 

maintain or improve its competitive position within a determined market. 

The term service orientation has been developed in the computing domain to 

describe a design paradigm that refers to the ability to build or assemble flexible 

computing resources that would enable functionalities that could become services (Erl 

2007). Previously it has been argued that services should not be confused with 

“intangible” IT products but should be rather understood as transactions imbedded in 

human interactions that concomitantly occur in the process of service production and 

delivery. In the realm of SOA, these services may include business and IT functionalities 

that would be available to customers through system integration or technology 

improvements, or simply through IT business transactions (Channabasavaiah et al 2003). 

Tangible or intangible computing resources, including the service-oriented platform, 

would be part of the infrastructure that supports service development and deployment. 

In the SOA domain, computing resources should be flexible enough to change on 

demand yet independent from one another to be able to serve specific customer needs and 
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increase their capacity for change (the more dependent computing resources or 

applications are from one another the more difficult it would be for them to adapt to 

change and help enhance functionality) (Channabasavaiah et al 2003). This concept of 

building flexible (easily integrated) yet independent services (capable of change) is 

particularly relevant to the proposed strategic approach because it serves as a metaphor 

for understanding how a flexible business architecture could support a wide range of 

waste management services so as to increase the likelihood of establishing a sustainable 

hazardous waste management solution. 

Building a Flexible Business Architecture Model 

The purpose of this analysis is not to map the proposed solution’s business 

architecture, but to develop an understanding of the qualities and characteristics that such 

architecture should have in order to support the development of a hazardous waste 

management solution that is based on a service-oriented business model. 

 The idea developed here of a service-oriented business architecture for waste 

management combines the general guidelines of the EBA approach with the service 

notion typical of the SOA domain (the idea of service orientation previously explored), 

which relies on a flexibility principle. The purpose of combining these two approaches is 

to formulate general guidelines for a structural design of an organization that would be 

flexible enough to support the development of hazardous waste management services 

aimed at covering a wide range of waste generator’s needs as well as hazardous waste 

minimization objectives. 
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A service orientation would require a high range of flexibility not only in the way 

services are produced and delivered, but also in the way the organizational structure is 

conceived. For instance, in terms of business governance, a flexible architecture for the 

proposed solution would allow variability within governance forms of transaction and 

association. From a business planning perspective, defining such variability would allow 

the development of both formal agreements (e.g. contractual or based on legal entities) 

and informal agreements (e.g. made through other organizations or cooperatives and 

largely based on trust). Simply put, if the proposed solution’s architecture supports 

different governance forms, it increases its ability to support various types of engagement 

strategies that would be aimed at increasing the demand for environmentally sound 

hazardous waste management services. If building such a demand depends on 

engagement strategies, and engagement strategies are somewhat dependent on the ability 

to establish a flexible business, one may argue that paying attention to the design of a 

flexible business model is crucial to secure the proposed solution’s long-term 

sustainability. 

Defining a Business Architecture that Supports the Design and Delivery of 

Hazardous Waste Management Services

The definition of business architecture taken here specifically refers to the 

“blueprint of the enterprise that provides a common understanding of the organization 

and is used to align strategic objectives and tactical demands” (OMG 2008). Such a 

blueprint should coordinate an integrated view of the organization, including its 
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strategies, which should be based on the tactical goals of increasing demand while 

reducing waste management costs; its capabilities, which would rely on the services the 

solution would be capable to deliver; its knowledge base, in terms of information and the 

shared semantics that facilitate communication among stakeholders; and its 

organizational structure, which defines the roles and relationships between business units 

(OMG 2008). Most importantly, defining flexibility within the business architecture for 

the proposed solution would help identify a variety of roles and relationships among 

working departments and stakeholders that could limit or enhance the possibilities for 

increasing the demand for the proposed solution’s services. 

The importance of defining a flexible business architecture for the proposed 

HWMS

The more flexible the business model that supports the proposed HWMS, the 

higher the solution’s ability to adapt strategies, information channels and technology to 

the changing circumstances of the waste management market. The main argument here is 

that to achieve this level of adaptation or flexibility it is necessary to identify the business 

forms of organization that are most likely to support the engagement of hazardous waste 

generators into environmentally sound waste management practices. As previously 

argued, these engagement strategies would be largely based on the provision of cost-

effective hazardous waste management services. The business forms of organization that 

would be identified here would be analyzed from a business planning perspective so as to 

recognize the business association forms that are most likely to support the development 

156



of flexible (easily integrated) yet independent services (capable of rapid adaptation or 

change). The purpose of doing this type of analysis is to avoid developing strategies 

without understanding first the organizational forms that could support those strategies 

without affecting other business capabilities (which could become services) or other 

tactical goals. For example, engagement strategies that would be based on market or 

financial incentives should not interfere or conflict, in principle, with the ability to build 

engagement strategies based on network-trust associations related to waste minimization 

objectives. To avoid interference or conflicting goals established for those services, the 

proposed business architecture should elaborate on the nature of such network and 

market-based forms of association and define under which conditions those association 

forms would be supportive of the proposed solution’s goals. These aspects will be 

discussed in detail later in this chapter. 

Establishing a flexible business infrastructure or architecture enables an efficient 

alignment among business components (strategies, IT, management, etc.) that may 

increase business performance. Such a level of flexibility would determine what the 

organization is actually capable of doing with its strategies, information and technology. 

In other words, flexibility within the business architecture may actually define the range 

of services that the proposed solution will be able to support.

Developing a flexible business architecture for waste management may be as 

important in terms of business performance as it is in terms of business sustainability (i.e. 

the ability of the business to adapt to changes and endure or increase its growth without 
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generating impacts to the natural environment). Because the proposed solution is in many 

ways a public infrastructure service provided by private parties, one may argue that it is 

important for business sustainability that potential users (i.e. industrial hazardous waste 

generators), the governmental institutions involved in waste management issues, and the 

general public, can perceive the proposed organization as a public service. A business 

architecture that is flexible enough to support a wide range of hazardous waste 

management services would be able to benefit a wider range of stakeholders, including 

non-waste generators. Communities that are affected by hazardous waste dumping may 

benefit from hazardous waste management activities through waste minimization, proper 

disposal and developer’s impact mitigation strategies (such as in green infrastructure 

developments). Equally, hazardous waste generators that may be able to increase their 

recycling capabilities and see improved environmental services that may be available to 

them (or the general public) may perceive the proposed solution as a public service. This 

would be the case if, for instance, people can perceive improved water quality or the 

ability to maximize investments in water treatment costs as a result of less hazardous 

waste dumping. For governmental institutions and environmental protection agencies and 

organizations, the wider the services the proposed solution can provide the higher the 

support to their environmental protection efforts.  

Developing strategies from a service oriented business architecture may help 

identify business capabilities that otherwise would be difficult to perceive at the business 

action level (as opposed to a planning stage). Increasing enabling business capabilities 
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may enhance the value of the services that the HWMS would be able to provide and thus 

increase the potential number of users (i.e. industrial hazardous waste generators) of the 

proposed solution. The argument developed here is that strategies need to be sorted out at 

the business architecture level and not at the action (ad-hoc) level because at the 

architecture level (i.e. at the planning level) they would be easier to develop and perhaps 

more flexible to adapt and implement. 

Why a service based business architecture requires so much flexibility? 

The rapid evolution of information technology has completely transformed the 

way businesses operate. According to Versteeg and Bouwman (2006), “the internet makes 

a number of new business models possible [but it requires a great amount of flexibility] 

in order to respond quickly to the changing circumstances and to adapt the business 

model if necessary” (2006:91). 

Palmisano (2006) identified three main changes that in the past three decades 

have revolutionized the way business operate: First, the liberation of trade and investment 

barriers across the world. Second, the use of information technology (IT). Third, the 

standardization of business rules and technology platforms. To Palmisano, the 

combination and expansion of these three developments have shaped a new business 

paradigm referred to as the globally integrated enterprise: “the globally integrated 

enterprise is a company that fashions its strategy, its management and its operations in 

pursuit of a new goal: the integration of production and value delivery 

worldwide” (2006:129).
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This idea of value delivery is closely linked to the idea of services used here in the 

sense that the value of a business and its competitive edge may be measured by the reach 

and quality of the services it is capable to provide. Developers of products and services 

can make decisions about their suppliers and partners based on the idea of value delivery, 

which may be defined by the quality or the amount of services that they may be able to 

get, or the ability to improve and increase the number of services they may provide by 

partnering with an enabling businesses. 

The Importance of Stakeholder Engagement for the Design of a Service 

Oriented Architecture

Schekkerman (2006) argues that defining and mapping a business architecture 

should be a holistic exercise in the sense that all aspects associated with business 

performance should be addressed, including aspects of business planning (such as goals, 

visions and strategies), aspects of business operations (organizational structures and 

processes) and aspects of enabling technological and IT infrastructure. To this author, it is 

important to have a holistic business architecture approach, supported by collaborative 

efforts between all key stakeholders and value net members of an organization. A 

collaborative planning effort would help uphold a common vision of the organization’s 

future, increase it’s ability to build relationships with external partners, help develop a 

proactive organization capable of meeting costumer demands, and increase the 

organization’s ability to prepare for rapid and unexpected changes (2006:25-26). Taking 

into consideration previous analysis about recurrent issues of community engagement 
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related to the development of sanitation infrastructure projects in Colombia, one may 

argue that engagement strategies should be at the core of the proposed business strategic 

approach, especially because this approach is actually focused on aspects of stakeholder 

engagement to increase or help build a demand for environmentally sound hazardous 

waste management services. 

How to Develop Strategic Services for a HWMS for Bogota from a Service-Oriented 

Architecture 

The analysis developed in this report has been based on the thesis that to 

consolidate an efficient and cost-effective solution for a wide range of hazardous waste 

emitting industries it is necessary to find a balance between waste management costs, 

disposal methodology, regulation and compliance. It has been argued that part of the 

methodology that would help achieve such a balance should be based on the development 

of customized services that may be able to reduce some waste management costs and 

engage a large number of hazardous waste generators. As economic incentives help 

increase the number of generators that participate of environmentally sound disposal 

methodologies, support to hazardous waste regulation and compliance will increase as 

well. However, it has been argued as well that economic benefits alone may not be 

sufficient to increase the service-value of the proposed solution and that other strategic 

approaches that involve a wider range of stakeholders are needed in order to develop the 

idea that the proposed solution is a public service and not just a business. Building a 

public value perspective may increase the overall value perception of the solution and the 
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likelihood of building a sustainable hazardous waste management business. Now the case 

has been made that the proposed solution should be capable of change, not just to adapt 

to the changing needs of stakeholders, but also to be able to adapt to the changing 

circumstances of the hazardous waste management business (these changing 

circumstances may be related to incineration technology, to new waste disposal 

methodologies or to changes in other waste management areas, just to mention a few). To 

be able to fulfill stakeholder’s expectations through the provision of services that may be 

diametrically different as they respond to different interests, the proposed solution will 

need a flexible service-oriented business architecture that supports various levels of 

stakeholder engagement and collaboration, from where flexible yet independent services 

could be built based on goal setting. 

It has been argued that to achieve this level of flexibility within a business’ 

architecture it is necessary to identify the business forms of organization that would 

support different modes of engagement to help achieve a wide spectrum of collaboration 

levels. Taking into consideration the previous PESTEL and SWOT analyses, here it will 

be argued that some stakeholders may be better engaged through the establishment of 

network forms of business organization, whereas others may better respond to market 

based business organization approaches. From a business architecture perspective, these 

two organizational methodologies could help develop effective business association 

forms from where different strategies could be defined to help fulfill a wider range of 

business sustainability goals through service planning and delivery.
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Defining a Business Architecture that Supports the Delivery of Hazardous Waste 

Management Services Based on Network and Market Forms of Organizations.

The previous analysis indicates that a hazardous waste management solution that 

is based on the provision of services should be flexible, far-reaching and involve a variety 

of stakeholders.  The methodology proposed here to facilitate stakeholder engagement is 

based on a collaborative level of participation. To support the development of this level of 

engagement, part of the strategic planning effort developed here will be focused on a 

service oriented business platform where the organizational governance structure, the 

business information (e.g. hazardous waste incineration/recycling benefits and risks) and 

the services related to hazardous waste management are largely based on network forms 

of organization. 

A second strategic planning approach will be focused on market based business 

forms of organization, which in contrast to network forms, are less dependent on 

relationships and reciprocity and more dependent on prices and contractual transactions. 

Market forms of organization may be more efficient to support the design of services 

aimed at engaging some stakeholders, perhaps hazardous waste generators that have not 

yet started to internalize the costs of hazardous waste management. This group of 

stakeholders may be more attracted by market-based incentives than on reciprocal 

collaboration. 

It must be noted that the level of collaboration proposed for this project is not 

necessarily reciprocal in nature, but some form of reciprocity may be developed through 
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market-based services and market transactions. As Powell notes, “economic exchange is 

embedded in a particular social context,”(2006:300) and one may argue, this particular 

form of exchange,  (i.e. hazardous waste management and disposal in exchange for 

payments for waste management services), will develop in a social context that is more 

dependent in relationships and mutual interests than in other markets unrelated to 

environmental or public infrastructure services. 

The purpose of drafting these two business models as strategic approaches to a 

hazardous waste management business is to allow more flexibility, not only within the 

business architecture but also in the process of service production and delivery, or in 

terms of Teboul (2007), to allow sufficient flexibility for backstage production and front 

stage performance. 

According to Powell “Markets offer choice, flexibility and opportunity. They are a 

remarkable device for fast, simple communication. In network forms relationships take 

considerable efforts to establish and sustain, thus they constrain both partners ability to 

adapt to changing circumstances” (2006:303-304). 

The previous PESTEL analysis has provided sufficient information to understand 

the circumstances in which network forms would be easier to construct to support the 

development of services and when market-based business approaches may be more 

appropriate. The following analysis is centered on understanding these two forms of 

organization so as to support the development of a flexible service-based business 

architecture that would give space to changing governance forms, information sharing 
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and service delivery according to the needs of both generators and hazardous waste 

managers. Examples of strategic solutions that could become services will be explored, 

not to be fully elaborated but to identify the conditions in which such a business may 

develop.

The Need for Network Forms of Organization

According to Powell (2006), network forms of business organization are 

characterized by “reciprocal patterns of communication and exchange” that lead to 

collaborative action (2006:295). However, not all business scenarios would benefit from 

this form of economic organization. To Powell, there are enabling conditions that would 

foster the proliferation of network forms as opposed to market or hierarchical governance 

structures. First, network forms are facilitated when the business relies on a highly skilled 

workforce, whose performance depends on the exchange of distinctive competences, 

requiring long-term collaboration. Second, when potential business partners have the 

common need of reducing the risks and sharing the expenses of producing costly 

products and services, which could be the case for some hazardous waste generators. 

Third, network forms can easily develop when there is an environment where people are 

more likely to collaborate either because they see a high probability of a future 

association, because participants in the work setting have some common background or 

because there is a “combination of legal, political and economic factors [that] are 

especially conducive to network agreements as well as interorganizational 
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collaborations” (2006:326). Powell respectively identifies these three enabling factors as 

know-how, the demand for speed and trust. 

 In many cases, the environment in which the proposed solution would develop 

generally fits the characteristics in which networks will be more likely to succeed. In 

terms of “know how”, a HWMS for Bogota would be dependent on formal and informal 

sources of knowledge and skills that would benefit from a high level of collaboration to 

achieve a variety of common goals. For environmental monitoring activities, for example, 

local communities worldwide have proven to be very efficient to help manage 

environmental monitoring systems in a variety of scenarios. A remarkable example is the 

project PMAC Alto Urubamba in the state of Cusco in Peru, where native indigenous and 

rural communities have successfully participated in environmental monitoring activities 

for potential impacts of an extractive natural gas infrastructure project. Monitoring 

activities carried out by the communities under this program included measurements, 

observations and evaluations of environmental impacts of gas viaducts (PMAC 2009).  

For a hazardous waste management solution, this type of collaboration would support 

fungible knowledge; it allows the exchange of similar competences shared by experts and 

communities alike through the development of learning channels that enable stakeholders 

to participate in the solution through quality and environmental impact monitoring 

programs. Additionally, this type of collaboration may help facilitate dissemination of 

information regarding hazardous waste management benefits and potential risks to other 

stakeholders. 
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In terms of “demand for speed”, collaboration among stakeholders would be 

greatly based on the need to reduce waste management costs and the risks posed by 

hazardous waste accumulation, which may give space for the development of network 

agreements to favor an affordable and environmentally sound hazardous waste disposal 

methodology, involving hazardous waste generators, hazardous waste managers and 

enforcement environmental authorities. 

In terms of “trust”, however, networks may not be so easily conformed. The legal, 

institutional and political factors that make hazardous waste management enforcement 

and hazardous waste management activities difficult in Colombia would require 

increasing levels of trust in which hazardous waste generators can perceive government 

enforcement (and the proposed solution) as a relative benefit, not just to the natural 

environment, but perhaps also to overall business performance (in terms of practices and 

methods of production and in some cases, in terms of profitability). This will only be 

possible if hazardous waste management services can dramatically minimize some 

generators’ levels of hazardous waste production through increased recycling capabilities 

or through the implementation of cleaner production mechanisms that may help reduce 

waste volumes and waste management costs. Other generators may not perceive an 

overall increased performance and may need more flexibility from enforcement 

authorities as well as benefits from waste managers in order to be encouraged to comply 

with hazardous waste regulations. 
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In an environment of trust, waste managers (i.e. the proposed solution) may 

become facilitators between hazardous waste generators, governmental enforcement 

authorities and clean production agencies. In an environment of mistrust, hazardous 

waste mangers can be viewed as a disabling enterprise to business performance and 

profitability because they may generate a disruption in the normal form of production 

(through the encouragement of clean production processes) and may increase production 

costs (because generator’s may be “forced” to pay for hazardous waste disposal).

Trust may be also difficult to develop among stakeholders that perceive hazardous 

waste management activities as a threat to their health, for both neighboring and non-

neighboring communities (e.g. environmental protection organizations or communities 

that are against hazardous waste incineration).

Even if conditions are given, it must be noted that nothing can guarantee that 

“trust” will develop in an environment where so many interests are involved, that a 

“know how” prevalent environment will trigger collaboration, and that the “need for 

speed” will be shared by hazardous waste generators, waste mangers and enforcement 

authorities. Some generators may try to actually delay payments for hazardous waste 

management services if it makes no sense to them to pay for using environmental 

services that they have been getting for free through waste dumping. 

In business scenarios that are not conducive to network forms of organization it 

would be possible, by establishing another strategic orientation within the business 

architecture, to appeal to market based mechanisms.
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The Need for a Market-Based Business Strategic Approach

Market forms of business organization are typical of firms that participate in 

market economies, which one may argue, are preponderant forms of association in 

countries with economic systems ruled by capitalist principles, including Colombia. 

Market forms of organization have a distinctive way of coordinating economic activity: 

they mainly rely in the process of trading goods and services through various types of 

transactions (determined by prices and contracts) that involve different forms of labor and 

economic agents (buyers, sellers, product developers, marketing managers, etc.). 

According to Powell “in market transactions, the benefits to be exchanged are clearly 

specified, no trust is required and agreements are bolstered by the power of legal 

sanctions” (1999:301). 

However, some authors have made the argument that there is a new state of affairs 

in market economies. The revolution of information technology has been feeding a more 

democratic, globalized economic system that relies in interconnections and innovation, 

where market exchanges and market-based business forms are dependent on different 

levels of collaboration (Benkler 2006, Spence 2002, Boisot 1998, Webster 1995). 

Because innovation plays a central role, some authors have identified this new state of 

affairs as the era of the knowledge-based economy, where knowledge-based technologies, 

information and management are becoming the sources of wealth creation, a wealth that 

is not necessarily proprietary, even though it feeds from market transactions (e.g. free 

software platforms, search engines etc.) (Felin et al. 2009, Foss 2006, Nahapiet et al 
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2005). These new forms, especially in areas of IT development and education, are giving 

space to the idea that networks can create wealth (Benkler 2006), an argument that is 

central to the concept that the proposed solution may increase its value by involving a 

wide range of stakeholders via services so stakeholders could perceive broader benefits 

from the proposed solution. Here it will be argued that market-based organizational forms 

and transactions should be framed in this context of interconnection, where some level of 

collaboration will be needed. 

When implementing market-based forms of association or market-based 

mechanisms, self-interest, which is typically the main motto of market transactions, 

should not be the only guiding principle for the proposed hazardous waste management 

business. This form of transaction should respond to self-interests, but should also be 

ruled by principles of social responsibility and environmental justice. If one thinks about 

the fragility of human health and the natural ecosystems that sustain life, these guiding 

principles for an enterprise that will make of hazardous waste management a lucrative 

business could be considered just as a minimal requirement for business development. 

The purpose of the following analysis is not just to understand the circumstances 

in which market forms of association or market-based mechanisms will be more 

appropriate than network like forms, but also to identify the nature of market-based 

transactions that would be likely to support the proposed solution as it intends to be 

strongly grounded in social responsibility and environmental justice principles. This 

discussion is neither implying that network forms of association are more desirable for 
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the proposed solution, nor does it imply that networks are not motivated by self-interests; 

it rather recognizes that in many instances, network forms of governance, information 

sharing, service delivery and association may not be desirable precisely because they are 

motivated by particular interests where it would be rather difficult to build an 

environment of trust or reciprocity. What is central to this discussion is that, because of 

the nature of the proposed solution (it deals with dangerous wastes), it is important to 

debate the market forms of association and the market mechanisms that would help 

engage hazardous waste generators in responsible hazardous waste management practices 

so as to avoid ethical concerns related to the encouragement of hazardous waste 

production (specially once incineration is available, as it dramatically reduces waste 

volumes) and to prevent the commodification of hazardous wastes (i.e. a demand for 

hazardous waste “goods” once various waste managers are competing for the same 

market). Such market mechanisms should be rather aimed at the commodification of 

environmentally sound hazardous waste management services, where the only perceived 

commodities should be certain recycled or reused hazardous wastes, clean production 

mechanisms that minimize waste production, and energy credits produced through clean 

incineration. 

About The Market Economy

As summarized by Johnson (2005) the market economy is based on the “interplay 

of supply and demand in free markets, largely unhampered by government rationing, 

price fixing or other coercive interference” (2005:1). The main theoretical developments 
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about “the market”46 are supported on the works of the classic political economists Adam 

Smith and David Ricardo. Smith developed the idea of the free market in his 1776’s work 

The Wealth of Nations and Ricardo developed important trade theories related to labor 

value and market efficiency by analyzing issues of wages, profits and rent (The 

Principles of Political Economy and Taxation 1817). Later, neo-classical economists 

focused on studies of human economic behavior based on the theoretical constructions of 

supply and demand. Edward Chamberlin, who is considered to be one of the most 

prominent neo-classic theorists of recent times, identified the impacts of common market 

forms on overall economic performance in the U.S, which led him to the development of 

models for solving common market problems such as imperfect competition (when ideal 

market conditions are not given, making space to monopolies, unemployment etc.) 

(Theory of Monopolistic Competition 1993). Some of the most prominent market 

economy theorists have been fostered under the tutelage of the Chicago School of 

Economics47, which is considered to be a neoclassical school of thought focused on 

issues of the free market and monetary theory (Miller 1990, Stigler 1990 and 

Bronfenbrenner 1990). Important representatives of this school, like Milton Friedman 

(Capitalism and Freedom, 1962) developed the notion of economic freedom as an 
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indispensible mean to realize political freedom, referring to the desire of a limited role of 

the government for the proper functioning of the economic system (i.e. of the free 

market). 

Theoretical development gave space to sound criticisms that supported alternative 

economic systems, most notably from Karl Marx. In 1847 Marx published Wage-Labor 

and Capital, where he first criticized the model of supply and demand as an exploitative 

form of pricing the market that determined costs of production without equating the 

labor-costs of production. However, it was not Marxist theory (at least not directly) the 

main motor of criticism about the role of the market economy on socio-political, 

humanistic and ethical issues, not to mention issues of economic stability. Some of the 

latest critics of the market economy, mostly academics and intellectuals, argue that a 

change in the way businesses are conducted is needed in order to mitigate some of the 

unwanted effects that appear to be intrinsic of market transactions, such as poor 

communication and learning-transfer, mistrust, environmental sustainability problems 

and unethical behavior (Chomsky 1999 and 1994, Inoki 2000, Yonay 1998).

According to Powell “markets, as described by economic theory, are a 

spontaneous coordination mechanism that imparts rationality and consistency to the self 

interested actions of individuals and firms” (1999:302). However, the almost exclusive 

focus on the creation of wealth and the fulfillment of self-interest has given space to 

ethically questionable market transactions that have proven to threaten the very same 

economic system (capitalism) that sustains the market economy.  In reference to several 
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cases of corporate scandal linked to episodes of economic crisis in the U.S., Adler (2002) 

criticized the focus of the academia on theories of self-motivation and economic gain as 

the only driving forces of business association. He also criticized the emphasis on 

limiting government vigilance to keep markets dynamic and prevent inference with the 

“invisible hand” of the market. According to Adler, the over emphasis on issues of self-

interest and non-regulation can lead to “lapses of persona and professional integrity… 

undermining confidence in capital markets, eroding trust in professional institutions, and 

casting a shadow over the probity of corporate life and those institutions affiliated with it, 

including business schools” (2002:148).

The Emergence of Alternative Forms of Coordinating Economic Activity Within 

Market Economies

Theorists and critics enabled an environment where other forms of coordinating 

economic activity evolved as alternative to market forms of association. These new forms 

would be network like, collaborative forms of business association that are becoming 

attractive to organizations as IT development transforms business relationships (Bankler 

2006). However, some authors have noted that many of these network-collaborative 

associations occur in market like transactions, through market-based mechanisms and 

within the oversight of the market economy (Gulati et al 2000). One may argue that in 

practice, there no are “pure” network or market associations in this era of information 

technology, and that market forms evolve in network forms of organization and network 

forms prosper within market transactions. The point here is not to draw a definite line 
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between these two forms of business association, but to identify the best fitting market-

based strategic approach (as well as network based strategic approach) that would be 

supportive of the proposed solution from a business architecture perspective. 

Powell’s parameters have been used here to define the conditions in which 

network forms would be more likely to prosper (i.e. an environment of know how, trust 

and demand for speed in business associations). One may argue that market-based forms 

of association should take place when these enabling conditions are not given or would 

be difficult to develop. However, since the aim of the proposed solution is to establish a 

sustainable business, such market-forms of association would only make sense if they 

were to be guided by two additional principles (beyond those of self-interest): 

environmental protection and social responsibility. The market-based transaction forms 

and mechanisms applied here should be framed in this environment. 

Under a flexible business plan, both market and network forms of association 

should be capable of supporting flexible, yet independent services, capable of change 

without interfering with other services performance. By defining a flexible, service-based 

business architecture, the proposed solution should be able to develop services from 

market-based mechanisms while allowing (if the environment is conducive) the 

emergence of collaboration. In addition, the proposed solution should be capable of 

designing services through network forms of association, and if the environment requires, 

allowing market-based forms to develop. The following strategic solutions, based on both 

network and market forms of business association, will exemplify better the range of 
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services that could be developed through this sort of business planning, and the role of a 

flexible business architecture in the development of a sustainable hazardous waste 

management business. It would be difficult to define from a planning perspective the 

actual forms that these services would take in practice, nor to anticipate the relationship 

forms that could develop between stakeholders, government agencies and waste mangers. 

The idea here is to identify market-based and network-based approaches that have been 

successfully used in similar scenarios to the ones depicted here for an environmentally 

sound hazardous waste management solution based on recycling and incineration. These 

approaches will be adapted so as to roughly describe the sort of solutions that could be 

successfully developed and that of course, in their actual design, would become the focus 

point of a different project that could be supported by the analysis presented here. The 

purpose of this type of analysis is not just to identify these common places and develop 

them around the particularities of the proposed solution, but also to study, from a business 

planning perspective, the variety of forms of association that may support the proposed 

business so as to try to increase its ability for rapid change and adaptation.

How Market Based Transaction and Association Forms can support the delivery of 

hazardous waste management services. 

Typically, market-based forms of association occur successfully when products 

and services have an easily quantifiable value that communicates well to all costumers: 

i.e. a price. One may argue that hazardous waste disposal services could be easily priced; 

the equation could be based on costs per amount of wastes incinerated or treated like in 
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any other waste disposal scheme. However, hazardous waste management services, 

especially those value services that are intended to reduce costs of waste management or 

that are intended to reduce the amount of wastes generated, are harder to measure. This is 

a similar situation to the one posed by other solutions intended to abate the accumulation 

of industrial emissions by putting a price on emissions levels, especially those concerning 

fossil fuel emissions. In their massive production to meet “the needs” of an ever-growing 

population, fossil fueled industries are causing a level of greenhouse gas accumulation 

that is threatening the earth’s climate regime and the life forms that it sustains.

The Kyoto Protocol, which is to date the main instrument of global alliance to 

fight climate change, has pioneered the ideas that market-based mechanisms are the most 

viable economic instrument to help reduce the costs related to greenhouse gas abatement 

and give space to cleaner forms of production. The signatories of this treaty have put a 

price to the fossil fuel emissions that exceed a certain amount of allowed emissions 

levels. Because the idea would be to reduce the concentration of atmospheric greenhouse 

gasses, it would not make a difference for a manufacturing company in Taiwan to make 

emission reductions by introducing cleaner production mechanisms in another 

manufacturing company in Thailand, for example, as long as the overall GHG 

accumulation is brought down. The idea of these market-based mechanisms would be to 

give more flexibility to parties to comply by making emission reductions where it would 

be more efficient and cheaper to do so, as long as these parties are complying with 

emissions targets and their emissions at home don’t increase in exchange. 
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The differences between the proposed solution and the Kyoto Protocol are 

evident. This treaty is an intergovernmental agreement to fight perhaps one of the most 

pressing environmental problems ever experienced by modern human societies, and the 

proposed solution is just a private business that offers a hazardous waste management 

solution and disposal infrastructure to local industries. Nonetheless, problems related to 

the implementation of these market-based mechanisms in the Kyoto Protocol may be 

similar to the ones that the proposed solution may face. These problems, in the Kyoto 

Protocol, are related to non-compliance of greenhouse gas regulations because of a rather 

rooted concept (proper of capitalist systems and market economies) that non-compliance 

of environmental regulations is an acceptable choice as long as it appears to be too 

expensive to comply. In other words, why to pay for environmental services that used to 

be free? This is the same question that some hazardous waste generators will face when 

presented with the proposed solution.

In the case of the Kyoto Protocol it has become evident that market-based 

mechanisms truly work only when they are based on collaboration, on the coordinated 

action of the treaty’s parties to share the common but differentiated responsibility of their 

emissions levels. 

The truth is that no one has been able to measure the economic value of 

environmental services that are main supporters of human life and industrial production 

(ecosystems, biodiversity etc.). Such value is simply priceless. The hazardous waste 

management solution proposed here would be based on environmentally sound waste 
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disposal methodologies in an effort to protect environmental resources and the services 

they provide. Because such a solution would be partly aimed at protecting the 

environment by helping reduce waste accumulation and dumping, the form of pricing 

within market-based mechanisms or forms of association that would be supportive of the 

proposed waste management business should be based on what could be called here a 

shared but differentiated responsibility towards the abatement of hazardous waste 

dumping and accumulation. A shared responsibility means that all hazardous waste 

generators (including the solution itself) should make efforts towards sustainability 

targets and environmental protection goals related to the elimination of hazardous waste 

dumping and introduction of clean production mechanisms. A differentiated 

responsibility means that, although all stakeholders should participate on the effort for 

cleaner production and waste minimization, the greatest industrial hazardous waste 

emitters should take all the necessary measures to comply with hazardous waste 

regulation, and that includes paying for environmentally sound disposal methodologies. 

Although hazardous waste generators in Colombia are not legally bound to comply with 

an international agreement related to the world’s hazardous waste problematic, the 

Colombian government is (through Basel, Stockholm, and other agreements as explored 

earlier). In this international cooperation context, the Colombian government is trying to 

enforce local regulations regarding hazardous waste treatment and management. Once 

such regulations enter in full effect, hazardous waste generators will have to comply. 

What a HWMS for Bogota would intend to do is to facilitate compliance by offering 
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market-based benefits for participating in the proposed solution (and prefer it over other 

waste management offers). The crucial point here is that without a minimum level of 

collaboration from hazardous waste generators, market-based mechanisms would be 

difficult to succeed. 

The following market-based business strategies could support the delivery of 

services that could balance issues of disposal methodology, waste management costs, 

regulation and compliance so as to help engage generators in the proposed solution. 

These strategies have been chosen because they have worked in the past in similar 

scenarios where market-based incentives actually triggered collaboration.  The argument 

here is that collaboration may be an essential quality of market-based mechanisms and 

market-based association forms that are intended to successfully help minimize 

hazardous waste related problems (and increase the likelihood of establishing a 

sustainable business). Further strategies should be defined once the proposed flexible 

business architecture is fully developed and environmental and economic impact 

assessments are performed.

Balancing Waste Management Costs Through Technology Innovations. 

Trading Wastes for Energy

To generate energy from hazardous waste incineration the proposed solution must 

be built on a waste to energy technology platform. This technology, although very 

innovative, is not precisely new. As explored in previous chapters, waste to energy 

incineration technologies are actually implemented every day in some parts of Europe 
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and Japan as important mechanisms for generating alternative energy sources that would 

help minimize reliance on fossil fuels. However, no evidence was found here about a 

waste manager that would trade this form of energy production with its customers (i.e. 

hazardous waste generators), perhaps because most of these waste-to-energy facilities are 

government owned facilities. The idea of offering energy credits from hazardous waste 

incineration to waste generators themselves (in exchange for participating in the proposed 

solution), has been influenced by the concepts that rule one of the Kyoto Protocol’s 

market-based mechanisms known as emissions trading (ET). 

ET enables some parties to acquire greenhouse gas reduction units from other 

parties and use them in order to meet their emissions targets. Through ET countries can 

make use of lower cost opportunities to reduce emissions by implementing clean 

technology mechanisms in other countries. This mechanism “enables parties to pursue 

cheaper opportunities to curb emissions or increase removals wherever those 

opportunities exist, in order to reduce the overall cost of mitigating climate change.”48 

If the proposed solution is developed on a waste-to-energy technology platform, 

part of the energy produced through clean incineration could be distributed among 

participating hazardous waste generators in the form of tradable energy credits. This form 

of trade would not only be between the proposed solution and waste generators, but also 

between generators and whomever wants to buy those credits. Hazardous waste 

generators would be entitled to energy credits as long as they use the proposed solution’s 
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services (based on incineration and recycling), allowing them to use, buy or sell those 

energy credits to others, a concept closely linked to the idea of the carbon market. 

In the carbon market (Point Carbon 2009), certificates of emissions reductions are 

traded every day and sold to highest bidder. Usually the highest bidder is the one that is in 

most need to comply with carbon emissions regulations, or a speculator that want to save 

those certificates for a better sale in the future. In the trading scheme proposed for the 

HWMS, energy credits would be given in exchange for payments for waste management 

services. Those credits would be probably used or bought by the generators that have 

greater energy needs or sold by the generators that have a grater need to reduce overall 

costs of hazardous waste management and disposal. Of course, who buys those credits is 

not necessarily a hazardous waste generator, as these credits could be easily distributed 

through the general electricity grid. 

The conditions in which such trading would occur are not clear at this point. The 

ideas consigned here are only speculative. The most direct way in which participating 

generators could receive benefits from this incentive would be to use those energy credits 

themselves. The following discussion further illustrates how such trading may occur.

  Energy credits could be traded in the form of low cost energy units (measured in 

kilowatts). In this case, generators would receive those credits, but will still have to pay a 

nominal fee for them. In other words, participating hazardous waste generators would be 

receiving some electricity at a much lower price, which would become an economic 

incentive for using the proposed solution as it may help them lower their overall energy 
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bill. Another form of trading energy credits would be to allow generators to “sell” the 

credits that they would be entitled to, to the proposed solution itself, in which case 

generators would receive a discount for the waste management services they use. This 

would become an advantage for generators because they could use the gain of their 

credits to lower their overall waste management costs. And finally, these credits could be 

sold to others (as Certificates of Emissions Reductions measured by greenhouse gas 

removal units are sold in the carbon market) to any other generator or any other party that 

would benefit from cheaper and cleaner electricity.

The form or variety of forms that this mechanism may take would depend on two 

main factors. First, the amount of clean energy that the proposed solution would be able 

to produce, that is, as long as wastes incinerated are not generating an environmental or 

health impact according to the emission technical guidelines proposed by the IPEN 

Dioxin, PCB, and Waste Working Group for incineration on land, which are arguably one 

of the strictest emissions standards established, exceeding the targets established by both 

Stockholm and Basel Conventions emission standards (IPEN). Second, the shape of these 

forms of trade would depend on how easy it would be to distribute energy through the 

general grid. It may not be possible for the proposed solution to negotiate energy units 

directly with hazardous waste generators in the form of electricity if the local electricity 

company does not allow it. In this case the proposed solution would be selling directly 

the energy produced form incineration to the highest bidder and would distribute those 

credits in the form of savings or discounts. 
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The idea behind this discussion here is to explore the potential of clean 

technologies to help support market-based incentives that would make the proposed 

solution more attractive to generators because of cost reductions or value exchanges that 

may facilitate generator’s compliance of environmental regulations. If waste to energy 

technology is not appropriate because of exceeding investments costs or because of 

specific waste streams,49 the same idea of trading energy through clean waste to energy 

incineration technology can be applied to recycling (e.g. participating generators may be 

entitled to recycled materials). What must be noted here is that this sort of market-based 

trading mechanism has successfully worked in the past and has helped build collaboration 

among stakeholders because they see the need of a long-term association (that is, in the 

presence of minimum enforcement and shared responsibility agreements). 

In summary, collaboration would not only facilitate the development of these 

mechanisms, but may also help build an understanding among generators that the 

underlying problem is to reduce the amount of wastes generated as the ultimate resource 

for reducing waste management costs and to maximize possibilities for recycling and 

reusing to consolidate cleaner production alternatives.
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Using Financial Incentives to Increase Compliance. The Feedback 

Mechanism

Besides trading, market-based forms of association could be based on the offer of 

financial incentives. This is not a new idea to the area of waste management. As McNeil 

and Foshee point out (2008), governments are in fact the main developers of financial 

mechanisms that support fiscal policies that help fund waste management solutions, help 

mitigate the costs for cleaning up hazardous contaminated sites, and help develop clean 

management alternatives for all industries. Through an analysis of U.S tax and subside 

policies, these authors provide good examples about the financial mechanisms that are 

typically used to help reduce waste management costs and enforce hazardous waste 

regulations. However, the proposed solution may not offer the same type of incentives 

(tax exemptions and subsidies) as the cases illustrated by Neil and Foshee, mainly 

because it is not managed or owned by a government agency that strongly relies on 

enforcement capabilities. The proposed solution would be owned and managed by a 

private operator that has no authority to tax or to directly enforce hazardous waste 

regulations. Financial incentives do need to be coupled by enforcement efforts, but here 

the main emphasis will be on those financial incentives that support industries to achieve 

social responsibility goals. Borrowing Smith and Alcorn’s (1991) idea of “cause 

marketing”, marketing strategies that “simultaneously demonstrate a sense of social 

responsibility and satisfies shareholders demands for increased profits” (1991:19) could 
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be implemented here to develop stakeholder engagement strategies that may increase 

hazardous waste regulation compliance.

The idea of the feedback mechanism proposed here is based on this tactical goal 

of increasing compliance of hazardous waste regulations by relying on the idea of 

advertising financial incentives that are linked to aspects of social responsibility. The 

word “feedback” is used here because it describes how the strategy would work, like a 

system “where the output becomes the input in the next iteration.”50 The proposed 

concept is similar to the one used by credit card companies that offer a percentage of 

money back or points for using the cards. Under this strategy, the proposed solution 

would save a percentage of hazardous waste recycling and energy production revenues 

under a tax-free fund that would be distributed among service recipients as long as it is 

destined to clean technology improvements (as explained in chapter two, tax-free funds 

are available in Colombia to enterprises that make efforts to adhere to clean mechanisms 

standards and help minimize waste. Establishing a clean disposal methodology supported 

by recycling would help the proposed solution to qualify and apply for such a fund). This 

means service recipients (i.e. hazardous waste generators) would be able to take an 

advantage of a percentage of net revenues obtained from the hazardous waste 

management services sold by the proposed solution (defining such a percentage would 

require further analysis and evaluation). The purpose of this fund is to provide generators 

with a yearly budget (or every two, or three years) that they could spend on energy or 
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waste saving technology. This could be for improving operational efficiency by training 

employees, buying solar panels, building their own hazardous material testing 

laboratories, etc. The idea would be that generators would gain money by using the 

proposed solution but they could only spend it on waste reduction or energy saving 

activities. 

This particular solution is expected to trigger a decline in the amount of hazardous 

wastes generated by providing an opportunity to improve industrial manufacturing 

efficiency, which may as well help diminish some of the technical impairments identified 

here about the local environment. Once processes become more efficient and there are 

potentially fewer wastes to be treated, waste management costs would also be reduced, 

providing a double benefit to hazardous waste generators.

Funds would be equally divided among service recipients. To entitle great 

generators with larger funds on the bases that they would be the ones feeding the fund 

would deliver the wrong incentive. The service goal is to promote waste reduction, not 

increases. The larger the number of industries that manage their wastes through the 

proposed solution, the greater the fund would be (and the sooner it could be exercised). 

This generates an incentive to participate in the solution, which is expected to prompt 

voluntary compliance of hazardous waste management policy. 
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How Network Based Transaction Forms and Associations Can Support the Delivery 

of Hazardous Waste Management Services 

According to Powell, networks “are especially useful for the exchange of 

commodities whose value is not easily measured” (2006:320). As previously explored, 

hazardous waste management services could be difficult to price. Some service forms 

could be “priced” (or measured in costs or savings) through market-based mechanisms 

and transactions. But there are other services that may not be easily quantifiable and yet 

have enormous value. Here it will be argued that network forms of association would be 

more helpful to enable the introduction of those hard-to-price services as valid forms of 

exchange. 

As previously mentioned, network forms of association also require considerable 

amounts of collaboration and reciprocity. Here it will be argued that services related to 

alternative disposal methodologies (i.e. recycling) would require higher levels of 

collaboration and reciprocity. Because waste recycling (hazardous, household or 

municipal) largely depends on complex collection systems that only work when 

manufacturers, users and distributors are motivated to participate in recycling programs 

(because of different motivations, such as regulation compliance, concerns about the 

environment etc.), one may argue that waste management schemes that are based on 

recycling would be most likely to succeed under network forms of association (Salhofer 

and Isaac 2002). 
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Support to governmental enforcement capabilities of hazardous waste regulations 

is a prerequisite for the existence of the proposed solution (in the absence of regulation 

and compliance it would make no sense to establish such a hazardous waste management 

business). The proposed HWMS should be able to provide services that would help 

strengthen the current regulatory framework and encourage compliance from generators 

so as to increase the demand for environmentally sound hazardous waste disposal 

methodologies. However, complying with hazardous waste regulation is typically viewed 

as expensive. Services that would directly or indirectly help strengthen hazardous waste 

management policies and regulations may benefit as well from network forms of 

association. Network forms may facilitate interorganizational partnerships that may 

facilitate flexible regulation compliance so industrial sectors could still make profits 

while protecting human health and environmental services, which is the main reason why  

these regulations are put in place. 

In the case of disposal methodologies, most industries that today “comply” with 

hazardous waste regulations in Bogota may not see any advantage for participating in the 

proposed solution, as they are doing so mostly through land disposal. As explored in the 

second chapter, land disposal of hazardous wastes in Bogota would be cheaper than 

incineration because most of the landfills available do not have and do not invest on 

minimum technical requirements for this purpose. To make the proposed solution more 

appealing, the HWMS may introduce value-added services that generators could take 

advantage of so as to engage them in long-term network forms of association that would 
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support current hazardous waste regulation and environmentally sound disposal 

methodologies, especially recycling.

These value added services would be available to generators that become 

customers of the proposed solution, and in some cases, they may give generators the 

ability to increase the number or the quality of services and products they provide to their 

own customers. Some of these value-added services may be difficult to price or may be 

rather based on non-monetary exchanges, therefore network forms of association may be 

most appropriate. It is important to keep in mind that market-based forms may develop 

here through service use, which arguably requires increasing levels of communication 

between stakeholders so as to be able to adapt to the changing circumstances of the 

business and to be able to identify the most valuable services for different types of 

customers (i.e. generators) at different times. 

In terms of hazardous waste policies, because adherence to environmentally 

sound disposal methodologies relies so much on technical investments and training, here 

it will be argued that the proposed solution should offer services that would facilitate the 

transfer of technology and technical training to generators. This sort of solution would 

require increasing levels of collaboration and reciprocity where network forms of 

association may help develop communication and negotiation channels between 

generators, clean technology vendors, and regulating agencies, so as to facilitate their 

commitment to sustainable hazardous waste management and the fulfillment of 
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environmental protection policies. The following examples would illustrate better the 

types of services that network forms of association could support.

Balancing Issues of Disposal Methodologies Through Value-Added Services

Establishing a Recycling Bank

Hazardous waste management requires a balance of disposal methodologies. 

According to the technical guidelines studied here from Basel and the European Union’s 

Directive, most industrial waste streams could be easily destroyed by thermal process 

(incineration). However, it is important to identify among those hazardous waste streams 

the materials that could be easily recycled or re-used because recycling is to date the most 

desirable disposal alternative. In absence of an environmentally sound disposal 

methodology that would be capable of destroying  hazardous wastes at the rate needed to 

meet industrial production, most environmentalists and critics rightly argue that the main 

policy focus should be on recycling (Greenpeace 2009).  However, identifying recyclable 

industrial waste streams is not that simple, not to mention that the collection and 

treatment of such wastes may be quite expensive (adding costs such as transportation and 

treatments), making it harder for some industrial sectors to get access to affordable 

recycled hazardous materials. 

The proposed solution could address this issue of balancing disposal 

methodologies by offering a value-added service that facilitates the identification of such 

recyclable waste streams so generators could build and have access to their own 

industrial recyclable wastes.  Before such value-added service is explained in some detail 
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(the reader must remember this is just an exploration of how value-added services would 

work under network forms of association), an exploration of the case of electronic waste 

recycling will facilitate the argument.

 Electronic hazardous waste is one of those waste streams that could easily 

accumulate at a high rate in a very short period of time and become the largest hazardous 

waste stream in the world. This is not just because single individuals have the capacity to 

acquire one or many electronic gadgets for personal use in their lives, but also because 

those same individuals are likely to replace those gadgets many times, as soon as the old 

ones become obsolete and new models arrive to the market. Most regulation measures 

taken around electronic hazardous waste streams have been focused on recycling and re-

use of hazardous materials and components of end-of-cycle products. Recycling targets 

have been accompanied by the encouragement of changes in production processes to 

release “cleaner” products. However the collection of end-of-cycle-products has been 

difficult. Some regulators, like the European Union’s Hazardous waste Directive, has set 

up return systems so individuals could return electronic wastes to the source 

manufacturer so the manufacturer could recycle these products or take care of their final 

disposal (the Directive requires producers to set up end-of life return systems at their cost 

before these products become wastes in landfills) (Europa 2009). This “return” 

mechanism has transformed the way electronic manufactures build their products, not just  

to save costs, but also, as the demand for green products and services is on the rise, to 

ensure their customers their products are somewhat greener than the “older” generation.
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The case of electronic waste recycling is of particular interest here because it 

shows how different interests and sectors (governments, consumers, manufacturers, 

vendors etc.) have agreed, in compliance with regulations and in tune with environmental 

protection goals, to try to reach recycling targets for electronic end-of-cycle products. In 

this effort, manufacturers are trying to recycle their own products and some are even 

implementing cleaner technologies, whereas consumers collaborate by preferring greener 

products and making an effort to return these end-of-cycle products. However, because of 

the difficulties related to waste collection (even for cell phones and other end of cycle 

electronics that are easily identifiable) the problem of electronic hazardous waste is not 

nearly resolved. Some authors argue that higher levels of collaboration are needed to 

implement alternative collection mechanisms. To Mulder et al. (1999) “the use of local 

community collection schemes would be more effective [than current return to 

manufacturer of end of cycle mechanisms to] ensure higher return rates” (Mulder et al. 

1999). There are important lessons that could be drawn from the electronic hazardous 

waste example that could be applied to the proposed value-added solution. 

To solve the problem of identifying recyclable hazardous waste streams, the 

proposed solution may introduce an IT functionality to enable participating generators to 

build a “bank” of their own recyclable hazardous wastes. The idea here would be to give 

generators electronic access to such a bank (mostly built by their own waste inventories) 

so they could easily obtain the recyclable materials they may need in their production 

processes. This may solve part of the problem of designing adequate collection 
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mechanisms of recyclable hazardous wastes because generators may exchange those 

materials directly. Wastes not exchanged would be treated or sold by the proposed 

solution through regular recycling mechanisms. 

It must be noted that the proposed solution should sort out the waste streams that 

would qualify for such an exchange (existing guidelines drafted by the Basel Convention 

should be used as explore throughout Chapter two). Qualifying wastes would be mainly 

those that do not require extensive treatment to be recycled and only when such treatment 

poses no major occupational threat (others do, and as such need to be managed with care 

by qualified personnel and equipment), which would allow generators to recycle some of 

their wastes. Some wastes could be actually immediately reused (as in the case of many 

metallurgic hazardous wastes). Generators could easily trade these materials among 

themselves based on reciprocity a long as they have access to such a local bank. 

Because of the sensitive situation of the recycling business in Colombia (see 

chapter two), one may argue that such a bank should work in the absence of monetary 

transactions. If such a bank works through monetary transactions, then the proposed 

solution should analyze how to consult, engage and include in the business equation the 

marginalized communities that make a living from the recycling business, as it would be 

necessary for any other recycling approach taken through the proposed solution. The idea 

here is to give access to generators to their own recyclable materials to help them reduce 

costs by allowing other generators to take care of the disposal of such wastes through 

recycling. Costs would be reduced for both transactional ends because some generators 
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may obtain recycled hazardous materials from others, which would otherwise be 

incinerated at a cost. 

The proposed value-added service is intended to maximize recycling and reusing 

opportunities so as to help balance aspects of disposal methodology while perhaps 

increasing the demand for the proposed solution, especially among those generators that 

can identify recyclable waste streams that may help them reduce some production costs. 

To be able to offer such a service the proposed solution would have to make 

investments on an IT service platform for recycling or re-direct use of materials for 

industrial or manufacturing purposes. This type of service would be supportive of 

hazardous waste reduction goals, as it would be based on recycling. Additionally, it 

would also be supportive of policy compliance because it would encourage generators to 

report hazardous waste inventories to competent authorities to gain access to such a bank.

Labeling the Service as “Green”

Corporations and businesses are not usually rewarded for generating hazardous 

wastes, but they can be rewarded for shifting from hazardous waste production and 

pollution to hazardous waste management, which includes proper disposal and adoption 

of waste minimization techniques. 

One way to do this would be to design a label for clean management practices. 

This label would be provided to service recipients to certify their manufacturing products 

as environmentally friendly products. The idea is similar to the “green seal” concept 

195



developed to advertise eco-products, and could be achieved through ICONTEC, the 

Colombian Institute for Technical Norms and Certification. 

The hazardous waste management solution proposed here would be built under 

ISO 14,001 standards, which are Environmental Management Systems (EMS) standards 

that could be applied to organizations that want to “operate in an environmentally 

sustainable manner” (ISO 2004). Such certification process is managed through 

ICONTEC. Since this institute also manages environmental labels through ISO 14,000 

series, it would be possible to acquire a label of best management practices to be 

transferred to the service recipients that would use this waste management solution and 

that can prove that their manufacturing processes do not pose other major environmental 

impacts. 

To be entitled to this label service recipients may have to engage in additional 

clean management practices beyond waste treatment and disposal. Some of the tools to 

achieve this would be available through mechanisms that are already supported by the 

Ministry of Environment (through training, assessments, loans etc., as explored in chapter 

two). The proposed solution would facilitate the process by helping service recipients 

develop a Clean Management Plan with the support of the environmental institutions 

designated for this purpose. 

Additionally, this process could be precursory to service recipients’ own ISO 

certification process, which would guarantee that further actions and commitments are 

being taken by the manufacturing industrial sector towards broader regional sustainability 
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goals. Service recipients that are in the process of improving their management practices 

to protect the environment and human health can obtain a certification of Best 

Management Practices (not a label for their products) that would become a statement of 

their efforts towards mitigating impacts from their industrial activities. 

Issues To Consider When Planning Strategies and Services

The solutions proposed here are merely illustrating the range of services that 

could be developed from a HWMS supported by market and network business 

association forms. The strategic services explored were considered here because they 

may address the problem of balancing waste management costs, disposal methodology, 

regulation and compliance in a way that they may also encourage a demand for the 

proposed solution. Taking into consideration the problems related to balancing waste 

management costs, disposal methodology, regulation and compliance of hazardous waste 

policies in other countries, one might argue that targeting such a balance is crucial to 

achieve a long-term sustainable and profitable solution. Further analysis of strategic 

solutions to these balancing problems and the range of services that could be drafted 

should also consider aspects of technical training and partnership building so as to 

overcome problems related to training in hazardous waste management, monitoring 

emissions, and sampling/laboratory testing of waste streams. One may argue that the 

possibilities for designing such flexible waste management services are endless. The 

main concern here has been to connect a macro-environmental analysis about the 

hazardous waste management business in Colombia to help identify gaps and problems 
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that may interfere with the proposed business and that could be solved through a service-

based collaborative approach. This approach may facilitate the adoption of 

environmentally sound waste management practices while supporting the development of 

the proposed solution.
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CHAPTER 4

Building a Hazardous Waste Management Facility in Bogotá
Issues of Site Development and Urban Planning

To plan and build a hazardous waste management facility it is important to 

address technical, legal, environmental and socioeconomic issues that have the potential 

of causing health, environmental and economic detriment to neighboring communities. 

Issues of concern commonly include aspects of risk perception, air quality, environmental 

degradation, and developmental impacts (e.g. increased traffic from waste collection 

trucks, loss of home price values, etc.). 

 Lessons learned from other waste management projects in Colombia indicate that 

these issues will start to arise the minute plausible development sites are identified and 

evaluated (see chapter 2). If these issues are not addressed timely and appropriately, they 

may delay or impede the development of the proposed hazardous waste management 

solution. Urban planning tools related to Green Development51 concepts and green 

infrastructure building standards coupled with stakeholder engagement strategies could 

help address problems related to environmental monitoring, stakeholder anxieties, risk 

perception, and urban decay. In addition to health concerns and environmental impacts, 

previous analysis about common problems related to NIMBY attitudes towards waste 

management facilities indicates that risk perception and urban decay are some of the most 
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pressing concerns for stakeholders that oppose to neighboring these facilities (Lima 2000, 

Ballard and Kuhn 1998, Environmental Justice Case Studies 1997). 

The following analysis is based on a project implementation scenario from where 

a plausible location to develop the proposed solution will be analyzed so as to illustrate 

the wide breath of issues that should be taken into consideration for establishing a 

Hazardous Waste Management Facility (HWMF) in Bogotá. The purpose of this analysis 

is not just to identify issues of concern, but also to explore tools that may help overcome 

common site development problems.

Site Evaluation

Evaluating plausible sites to develop a hazardous waste management facility 

based on recycling and incineration is a matter of balancing technical, economic and 

social aspects. Evidently technical aspects are crucial. They would determine 

development requirements such as minimum distance to human settlements, the project’s 

technological needs, and the building standards needed for establishing an efficient and 

environmentally safe hazardous waste management plant. Economic aspects are 

important as well, especially because high waste management costs are at the core of the 

global problems related to hazardous waste mismanagement. If cost aspects are not 

addressed appropriately and as a result, waste management fees increase, generators will 

be less likely to comply or worse, may try to “export” the problem somewhere else. 

Social issues should not be neglected either. However, judging from the examples 

examined throughout this report, social issues in Colombia have been largely overlooked 
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in the past, especially those issues related to risk perception and community engagement. 

Inattention to communities of interest has resulted in many cases in tremendous economic 

and legal impacts to some development and waste management enterprises. To avoid the 

stream of problems related to lack or poor engagement strategies, the proposed site 

evaluation approach should take especial consideration to these communities of interest. 

The Proposed Location: The Bogotá-Soacha Industrial Corridor.

The proposed development site is located at the end of the Bogotá-Soacha 

industrial corridor, outside of Soacha’s southern urban perimeter. This is one of the most 

important industrial corridors in Colombia (Alcaldía Municipal de Soacha 2001), mainly 

comprised by an agglomeration of manufacturing industries along Highway 40 from 

Bogotá’s Southeastern outskirts throughout the neighboring municipality of Soacha, 

situated approximately 11 miles away from Bogotá. 

Site Evaluation Criteria

In an attempt to balance technical, economic and social aspects, three main 

criteria were considered to evaluate whether or not this would be a plausible site for 

development: proximity to local communities, risk minimization and identification of 

most benefited communities from the proposed development (additionally, enough 

geological and climate assumptions were taken).52
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The first criterion considered was proximity to humans, cattle, crops and sensitive 

ecosystems, determined not just by distance but also including crucial aspects such as 

wind patterns and precipitation, as wind and rain could become important conduits of 

hazardous components. To avoid and minimize risk exposure from hazardous wastes and 

related treatments, the proposed facility should not be close to human settlements, natural 

resources and agricultural land. 

In terms of rain being a concern, the southern eastern corner of Bogotá adjacent to 

the Soacha municipality is one of the areas around the city that has comparatively the 

lowest precipitation rates (GELT 2009) (the reader should note this is still in the Andean 

region at the highly elevated Cordillera Oriental, so regardless of microclimate 

conditions, it does rain in Soacha, but it rains less than in most other neighboring areas). 

In terms of sensitive ecosystems and neighboring natural resources, this area 

would be relatively non-problematic as there are neither identified corridors of 

endangered species present at the site, nor creeks or rivers at risk, nor agricultural land 

where hazardous compounds could be transferred from soil to crops, and from them to 

cattle or humans. There are some sensitive soil conditions (erosion) due to previous 

quarry activities that included the removal of soil and rock. However, this would not be a 

problem for the proposed HWMF because no landfill would be constructed at this site 

and because in spite of erosion, there seems to be no risk of landslides. According to an 

environmental report prepared by the municipality (GELT 2009), erosion problems in this 

area are rather mild and quarry activities left no unstable hills, slopes or valleys that 
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would make difficult the construction of a recycling plant or a hazardous waste 

incinerator.53 

It must be noted that the environmental conditions described here are only 

representative of this particular area and are not necessarily characteristic of the whole 

municipality. Soacha does have strategic ecosystems such as wetlands, rivers and natural 

preservation areas54. Environmental impact assessments and environmental mitigation 

strategies would be of outmost importance to ensure that there would be no important 

environmental damage from the proposed development. Additionally, the precise 

environmental and geological conditions for this exact site may not be the same as the 

ones described in the literature for the area as a whole. To define such precise conditions 

it would be necessary to perform further geological and environmental studies on this 

specific location. 

Most of the proposed site is surrounded by urban settlements and an area called 

the ‘Mining District’, which has been designated as a preservation area in the current 

general plan (known as the POT, Plan de Ordenamiento Territorial) as part of a 

municipality effort to recover soil vegetation and stop illegal settlements outside of the 

urban perimeter (CAR 2005). Relative proximity to urban settlements is perhaps one of 
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the main problems of this site. However, the site is still considered appropriate here 

because the development of a HWMF at this location still poses less risk to the fewer 

number of individuals, as opposed to building the proposed facility outside of the city, 

closer to agricultural land and preservation areas from where contaminants could be 

transferred to water resources or to the food chain. This risk factor is directly related to 

the second rationale considered here for site evaluation. 

The second criterion studied was risk minimization. Because most compelling 

evidence related to accidents of hazardous waste management facilities is related to waste 

transportation (the second most common is related to negligence in waste handling and 

equipment operations (Asante-Duah 1993), the proposed facility should be located as 

near as possible to the sources of pollution as a measure to minimize related risks from 

land transportation.55 This rationale also has important economic implications, because 

placing waste management facilities near sources of pollution also helps minimize costs 

of waste transportation, insurances, and in a given event, from transportation related 

accidents. 

The proposed location roughly complies with these proximity and risk 

minimization criteria.56 The most compelling arguments derived from these criteria are 

perhaps that the facility would be located at a prudent distance to urban settlements on a 
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rather impermeable soil (this is an old quarry site for extraction of construction materials) 

but still close to the source of pollution since most manufacturing industries in Bogotá 

(chemical, textile etc.) are located along this corridor. Because this is mainly an industrial 

area, there are no major sites of interest such as natural preservation areas, schools, 

hospitals or places with the capacity for large assembly (churches, convention centers, 

etc.). Illegal settlements abound in the surrounding area, still arguably at a prudent 

distance. At the point of current settlements, the proposed facility should be able to 

dedicate space for a buffer area of about 0,5 square miles (banned for community use) 

and a green infrastructure open space area of 0.32 miles, which adds up to a relatively 

large open space from the development site to these settlements (especially considering 

Bogotá’s density and the land available for this type of use).

One of the most important considerations that should be taken for site evaluation 

is whether or not the community can benefit from the proposed development. The third 

criteria evaluated here, ‘identifying benefited communities’, could be crucial to avoid 

neighboring opposition.  In many cases, NIMBY attitudes towards waste management 

facilitates are largely based on the fact that such facilities will not service the town’s 

residents, but mostly distant communities. In the previously discussed case of a municipal 

landfill in Nemocón (see chapter 2), a town located at about 60 miles away from Bogotá, 

the main reason for community opposition seems to be that such a landfill will not solve 

Nemocón’s waste problems, but mostly Bogotá’s. In the case of Nemocón, its residents 

do not to want to be affected by a land use project that may not benefit them in any way 
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that they can actually perceive. In Soacha, the situation may be different. Although 

residents are not the source of pollution and this is not a municipal waste treatment plant, 

hazardous waste dumping is affecting these neighboring communities. In many ways, the 

proposed solution may directly address those environmental concerns that the community  

can perceive on a daily basis. 

History and Characteristics of the Proposed Development Site: Urban and 

Industrial Growth Problems in the Bogotá-Soacha Industrial Corridor. 

Soacha was “founded” in 1600 by Spanish colonizers, though indigenous groups 

were already established in the area and kept its original name. Human remains found in 

the region dated approximately 12,400 years ago suggest that the site has a longer 

settlement history. The earliest area map available was developed in 1875, a date that 

demarcates subsequent industrialization and urban development.57 By 1898 the southern 

train from Bogotá arrived to the region (no longer in service) and almost ten years later 

the first hydroelectric project was built at the municipality’s outskirts. Highway 40, which 

now connects Soacha with Bogotá, was built in 1924, bringing important industrial 

development to the area.58

Regardless of the rapid industrialization process that took place since the early 

1900s, Soacha kept most of its suburban “town” character. Urban density was not an 

issue until the early 1970s and 1980s, mainly due to forced displacement of farmers from 
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other parts of the country imposed by guerrilla or paramilitary violence.59 Today, one of 

the area’s major development problems is related to this pattern of population growth that 

has continued over the years. This tendency led to a disorganized land development 

scheme in which newcomers would establish themselves in any clear area where a 

temporary house could be erected. This exacerbated housing-infrastructure imbalances 

and helped establish illegal urbanizations and settlements.60 Soacha’s POT of the year 

2000 (Plan de Ordenamiento Territorial, the equivalent of a General Plan of the area) 

estimated that by 1998 there was deficit of about 34,000 housing units and that 80 percent 

of the population was living under the poverty line. In addition, Soacha does not have 

enough health, recreational and open space to service the growing community. Sadly, the 

situation is not close to resolution. The National Department of Statistics has estimated an 

arrival to Soacha of about 10,605 new displaced immigrants per year from 2004.

Another major problem that affects Soacha’s residents living in both normal and 

subnormal areas is related to the industrial corridor that thrives throughout its urban 

center. The National Planning Department estimates that 18.6% of Soacha’s urban soil is 

used for heavy industrial manufacturing activities.61 However, Soacha does not have a 

specially engineered landfill or any other sort of specialized hazardous waste disposal or 

management facility. Most of the hazardous wastes generated by industrial processes 
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ends up being discharged into the Bogotá or the Soacha Rivers. Some businesses just 

bury their wastes in clear portions of land right next to densely populated neighborhoods. 

In April 2000 the police found 18 containers of chemical waste buried in an unfenced 

neighborhood backyard in the urbanization Rincon Santa Fé in Soacha. The search for 

wastes was initiated after a growing number of residents reported inexplicable symptoms 

like extreme eye irritation, vomit, headaches and dizziness (Lesmes 2000). Businesses 

that do invest in waste management may do it on their on premises, some through their 

own hazardous waste incinerators. But in general, most industrial businesses are 

dependent on the waste management offer available, which has been qualified as 

technically inappropriate and inefficient by governmental environmental authorities 

(basically, non-engineered landfills are accumulating hazardous wastes, causing leakages 

to underground water reservoirs that feed both the Bogotá and Soacha River streams).62 

This situation is exacerbated by the lack of enforcement capability for hazardous waste 

management for the Bogotá-Soacha industrial corridor. As a result, the Bogotá River and 

the Soacha River are experiencing high levels of contamination with human health 

impacts not yet sufficiently quantified (some communities living on illegal settlements in 

the outskirts of Soacha use contaminated stream water for human consumption). 

About the Site and Stakeholder Engagement

Regardless of the arguably prudent distance to urban settlements from the 

proposed site, people living in those settlements (whether they are normal or subnormal 
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settlements) would be the closest neighboring communities, and as such, they should be 

acknowledged and their concerns should be addressed. This process would require a 

variety of stakeholder engagement strategies to achieve different levels of community 

participation throughout all stages of development. This engagement process is of 

particular importance because some members of these communities may be especially 

vulnerable, not just because they may have been violently displaced from other parts of 

the country, but also because most of them are probably illegally settled in areas that do 

not have the necessary infrastructure to accommodate them (i.e. public services). Any 

substantial negative impact exerted over these communities could be considered not just 

an issue of environmental justice, but also an inhumane act. The proposed solution should 

take all the precautionary and mitigation measures necessary to prevent negative health, 

social and environmental impacts from hazardous waste management activities. 

Furthermore, the proposed solution could take a site development approach based on the 

implementation of “green” urban planning tools that could benefit these neighboring 

communities by improving their surrounding environment. With the use of Green 

Development building standards and “state of the art” stakeholder engagement strategies 

the proposed solution could extrapolate its service business-orientation to the process of 

site planning and development in order to directly improve some of the environmental 

conditions that are already affecting these neighboring communities.
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Site Development Strategy: Connecting the HWMF With the Proposed Business 

Service-Orientation  

The proposed site development strategy would be based on the design of an Area 

Development Plan that would be based on Green Development building and 

infrastructure standards and that would be sustained by stakeholder engagement. The 

ultimate goal for such a plan would be first, to minimize site development and 

operational impacts related to waste management activities (waste storage, transportation 

etc.), second, to seize opportunities to improve the surrounding environment for local 

neighboring communities, and third, to support regional environmental sustainability. If 

these goals are accomplished or are reinforced from an urban planning perspective, it 

may be possible to successfully minimize development impacts, increase environmental 

monitoring capabilities through community engagement, and create social and public 

value around the HWMF and the proposed waste management solution.

Scope and Description of the Proposed Area Development Plan 

About the Site

The specific site chosen can be seen in the following map, which is just outside 

Soacha’s southern urban perimeter. The white line demarcates the site’s boundaries, 

which covers approximately 1.32 square miles. No address was available for this site. 

The local Territorial Organization Plan (POT in Spanish) shows that the area is located at 

Soacha’s Mining District, which extends to the southern rural area of the municipality. 

The site was originally an old quarry exploited for the extraction of building materials. 
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Today major quarry extractions are no longer allowed, though a manufacturing factory is 

still producing bricks from extraction stocks. Unpaved roads surround the perimeter of 

the site (green lines). Quarry owners made most of them to access important extraction 

sites. Today, the roads provide access to the nearest southern rural town  (“El Molino”) 

and to other normal and subnormal settlements. 

Source: Google Maps.

Access to the quarry would be from Highway 40-South to a paved portion of the 

road that surrounds the San Mateo residential Neighborhood. Access to the site from the 

highway neither intersects residential hotspots (only scattered residential units), nor does 

it cross hospitals, schools, fire stations, agricultural fields, major creeks or streams, nor 

any other major social service area. However, Soacha’s River, which in this area is now a 
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small-canalized creek, crosses underground through the inner road that separates the 

proposed HWMF from the site’s buffer area planned for public recreational use and 

environmental recovery. The proposed HWMF would not interfere nor pollute or damage 

the stream (there is no engineered landfill at the site. Residual ashes from hazardous 

waste incineration would be deposited in a landfill with such a capacity and incineration 

exhausts could be positioned on a higher gradient in the opposite side from the 

recreational area and the closest neighborhood). On the contrary, the buffer area planned 

may be part of a stream recovery effort, which would be mostly outside of the planning 

area and which may be part of other neighborhood revitalization activities.

The Plan’s Purpose

 The proposed Area Development Plan is expected to allow the establishment of a 

hazardous waste management facility with incineration and recycling capabilities in order 

to capture future waste generation and alleviate environmental and health concerns 

related to hazardous waste accumulation and mismanagement. Additionally, the HWMF 

would include an important vegetated buffer area that could be used for recreational and 

environmental recovery purposes. 

The expected outcome from the planning effort would be to encourage 

environmentally sound hazardous waste management practices to achieve specific 

socioeconomic and environmental goals. These goals would be, first, to reduce the 

environmental/health hazards generated by local industrial processes and second, to 
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increase the current social infrastructure offer by including recreational elements to a 

large portion of the site’s buffer area (parks, sports fields, community garden etc.)

The HWMF in this area would help implement important POT zoning and socio-

economic elements that would otherwise take longer to realize. From a zoning 

perspective, allowing a hazardous waste management facility in this particular site with 

such a buffer area would prevent further subnormal residential development that is not 

contemplated in the current POT. Additionally, it would help recover some of the 

environmental preservation buffer area between Soacha’s urban perimeter and the current 

Mining District, which has been lost due to illegal development. From a socioeconomic 

perspective, Soacha’s POT recognizes the need for hazardous waste management to 

control urban stream contamination and ecosystem deterioration. Further implementation 

of a recreational component would be consistent with the POT’s envisioned social 

infrastructure needs.

Plan Description

As shown on the map, the plan would cover an area of approximately 1.32 square 

miles.63The space that would be occupied by the Hazardous Waste Management Facility 

would cover 0.5 square miles, leaving 0.82 square miles of buffer area (and actually 

more, since incinerators and exhausts don’t need half a mile of space to operate. There 

would be an additional buffer area within the facility itself). A portion of this buffer area 

would be dedicated to recreational open space (0.32 square miles). The rest of the buffer 
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area to the southern border of the site would be open space dedicated to environmental 

restoration and would be closed to the public to provide security to both residents and the 

HWMF.

 Access to the recreational facilities would be provided through the northern 

unpaved road (green line) that comes from the San Mateo Neighborhood bordering the 

northeastern side of the site. Access to the HWMF would be provided through the current 

unpaved road that borders the San Mateo Neighborhood. Both roads have direct access to 

Highway 40. 

 Besides containing specific information regarding location and distribution of 

planned development and preservation areas within the site and allowed uses (recreation, 

environmental protection and hazardous waste management through incineration and 

recycling), the plan should specifically consider three components to minimize risk 

exposure (these would be subsidiary from major project components): waste 

transportation, emissions filtering/control of visible volatile emissions, and noise. 

 In terms of transportation, the proposed plan should carefully study the routes and 

times in which wastes would be transported to avoid traffic congestion or school bus 

routes. The plan should also include contingency plans to protect the population in cases 

of accidents or spills, as well as remediation plans to prevent damages to local roads (e.g. 

roads that would be used for waste transportation may need to be reinforced to prevent 

deterioration due to low carrying capacity). 

 For emissions filtering and control of visible volatile emissions, the proposed plan 
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should consider coupling technological aspects related to emissions filtering with 

community environmental monitoring activities. Because the proposed development is 

expected to raise issues of risk perception, having neighboring community members 

participating in environmental monitoring may help dissipate doubts and concerns about 

actual emission levels and their possible correlation to health problems. For instance, 

community members could be doing their own readings of emission levels from 

environmental monitoring systems distributed in the area to measure changes in air 

pollution. They could also perform health surveys or collect soil or vegetation samples to 

be tested, a work that they would be payed for. These are just examples of the 

environmental monitoring mechanisms that may help community members address issues 

of risk perception, and of course, help them identify environmental impacts that should 

be promptly remediated. 

 Community members could be better “sensors” of acceptable visible volatile 

emissions that are not necessarily hazardous, which may help identify possible problems 

related to incineration filtering mechanisms, or help identify additional sources of 

pollution from other adjacent activities. The purpose of these environmental monitoring 

activities is to engage community members so as to allow them to identify themselves the 

environmental problems that may affect them, which may not be even related to the 

proposed development (e.g. they may be originated from waste dumping and other 

exhausts from neighboring manufacturing industrial activities). Simply put, the proposed 

solution could service neighboring communities by facilitating training for reading 
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emissions monitoring equipment and by introducing comparative methodologies, such as 

on site testing of collected samples (through readily available testing kits for this 

purpose) and the gathering of empirical data, so its members have the opportunity to 

make their own environmental observations and assessments. 

 Through this engagement strategy stakeholders would have the ability to promptly 

identify and understand the point sources of pollution that affect their surrounding air 

quality. To do this at the development planning stage is of particular importance for the 

proposed solution because it would help build comparative data to understand the actual 

environmental performance of the proposed incineration devices and filtering 

mechanisms. In other cases in which incineration performance has been measured, 

environmental monitoring studies that intended to calculate emission levels from 

hazardous waste incinerators have found no hazardous emission changes (especially from 

organic persistent pollutants), from before or after the operation of the incinerator, which 

indicates that other sources of pollution (car smog, other industrial emissions, etc), could 

be the cause of common correlated health problems, such as respiratory ailments 

(bronchitis, asthma etc.) (Roberts et.al. 2006 and Roberts 1998). Identifying these 

alternative sources of pollution before the proposed plant is built and before an 

incinerator operates would be important for understanding the actual impact of the 

proposed hazardous waste incineration component, and to help identify solutions to 

address common air quality issues (perhaps by helping communities to implement 

mitigation strategies to address other sources of pollution).
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  Finally, in terms of noise, the proposed plan should consider mitigation strategies to 

minimize noise problems. Although neighboring communities would be almost at a mile 

of distance, having a hazardous waste generator working at night (especially the energy 

recovery generator), or trucks coming in and out of the facilities at certain hours may be 

problematic in terms of noise. Issues of noise should be addressed and mitigated for by 

building appropriate “green noise barriers,” which is a green infrastructure mechanism 

that consists of a vegetated barrier supported by a sound absorbing or insulating wall 

made of organic or recycled materials, including steel and hardwood. Seeds would be 

planted at both sides of this wall. Once grown, the foliage of the vegetation would help 

control noise while providing environmental and aesthetic benefits. Some of these 

barriers have been extensively used in places like the Netherlands (IEES 2007) and Hong 

Kong (Hong Kong Information Service Department 2006), where they have proved to be 

effective for controlling road and highway noise, helping improve habitat fragmentation 

for small animals and control water and air pollution. 

 After risk minimization and mitigation measures, the proposed plan should consider 

as well mechanisms specifically aimed at improving the surrounding environment of 

neighboring communities. These should include aspects of public green infrastructure, 

public transportation, and financial mechanisms to support continued neighborhood 

revitalization activities. 

 Improving the Environment in Neighboring Communities

  Activities and projects aimed at recovering and improving environmental and 
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recreational qualities of closest urban settlements are the focal point of he proposed 

mitigation strategies. These strategies could be designed to prevent neighborhood decay, 

to compensate neighboring communities for the establishment of a rather unwanted land 

use project, and to help neighboring and non-neighboring communities recognize that the 

proposed hazardous waste management activities could be actually beneficial for the 

local and regional environments. The proposed solution is expected to control the 

negative impacts of waste dumping, and evidence reviewed here indicates that waste 

dumping is mostly affecting these communities in Soacha, and not other neighborhoods 

or regions around rest of the city.

Public Green Infrastructure 

The closest urban settlement next to the proposed recreational open space area has no 

connectivity to most public services. The proposed plan could implement low cost green 

infrastructure mechanisms such as bioswales and rain gardens to provide the proposed 

recreational facilities with the needed sewage, water reservoirs and stormwater drainage 

for the proper functioning of areas proposed for community use (The proposed solution 

could not take responsibility for extending these green infrastructure coverage to serve 

residential dwellings in these neighborhoods. The proposed solution could limitedly 

support such a project in various ways (through community organizing, funding, 

negotiations, etc.), but such responsibility relies in competent authorities and planning 

departments).

 Bioswales are “gently sloped, vegetated ditches that slow the flow of rainwater 
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runoff into the sewer system” (City of Portland 2009), that naturally filter water 

pollutants accumulated on stormwater runoff. These could be placed in parking lots to 

absorb automotive pollutants and along impervious surfaces (like asphalt or concrete 

roads) to slow rainwater and prevent flooding, a common problem in the area due to lack 

of a stormwater drainage system (and the common blockage of the nearest one). Rain 

gardens work similarly. They are planted depressions (generally of native perennial 

plants) that absorb rainwater runoff from impervious surfaces, soaking the soil and 

allowing slow infiltration of water, which increases natural filtration mechanisms and 

prevents underground water and soil contamination (University of Rhode Island 2009). 

These are just two examples that could be implemented. A specialist on this type of 

development may be able to identify or design the most effective measures for the 

particularities of this area. 

 Another aspect that should be considered here is related to energy generation from 

hazardous waste incineration. If this technology is in effect implemented, it would be 

most appropriate for the proposed solution to provide public street lighting not just for the 

recreational facilities, but also for the closest neighborhood to the proposed HWMF, not 

just to provide this service to the community, but mostly to provide security to both 

residents and the hazardous waste management plant.

 Public Transportation

 Because part of the proposed open space area in the plan would be dedicated to 

recreational community use and there is not much of that in the surrounding 
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neighborhoods, the proposed solution should consider a transportation component that 

would study public transportation options (e.g. bus routes, walking and biking paths) 

from the nearest neighborhoods to the public recreational facilities. Such a component 

should address issues of public parking to avoid disturbing the nearest residents and most 

importantly, to help the community plan evacuation emergency plans and emergency 

evacuation routes due to the vicinity to the HWMF in case of involuntary spills or other 

related accidents. It must be noted that these accidents are not expected to cause 

immediate major health issues, unless the incineration plant actually explodes and debris 

and toxic gasses are immediately spread up to a mile of distance, similar to a volcano´s 

explosion. One may say this is highly improbable. No records were found throughout this 

research about this type of accident for a hazardous waste incineration plant, unlike the 

records for chemical and nuclear facilities, like the Seveso disaster in Italy in 1976 

(Corliss 1999) and Chernobyl in Ukraine in 1986 (World Nuclear Association 2009). 

 Financial Mechanisms

 The proposed Area Plan should design a financial component that explores 

financing mechanisms for further civil/social infrastructure needs (the proposed solution 

is not government owned, it will not have the funds nor the authority needed to solely 

support the community in their future enterprises, but it may help them plan for it). 

Various implementation agencies should be identified to perhaps engage them later in a 

potential specific area planning effort in which competent authorities take responsibility 

for the protection and improvement of the life conditions of these residents. 
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 Because of the social responsibility principle that rules the proposed solution, some 

of the financial mechanisms that would be explored to help these communities plan for 

further funding could be service-based as well. For example, the proposed solution may 

help these communities apply for grants or help them raise money for specific projects. 

Generators that participate in the proposed solution may help as well. They may choose 

to donate their energy credits, or the feedback funds they would be entitled to for 

investing in clean production, to invest in these communities and in a way, take 

responsibility for the damages that industrial production has exerted over these 

communities. These are just examples of what could be done. The main point for a 

financial component in this plan would be to try to connect as much as possible the 

service-orientation proposed for the business-solution to the proposed site development 

strategy in order to maximize the opportunities to extend indirect or direct services that 

would benefit these communities of interest.

Supporting Community Engagement Strategies to Address Site Development Issues 

Through The Proposed Solution’s Service Orientation

The urban planning green tools and approaches explored here could become 

strategic project components that may help address site development issues while 

improving local environmental quality and perhaps help build positive community 

perceptions about the public value of the proposed solution. The main goal for this kind 

of site planning approach would be to show communities of interest that an 

environmentally sound hazardous waste management establishment could be of great 
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value to the city. This idea should be directly linked with the service-orientation approach 

proposed for the hazardous waste management business. 

The service design and delivery approach proposed for the HWMS should be 

connected with this broader sustainability goal in which neighboring communities and 

communities of interest are being engaged directly or indirectly as service recipients. 

Making this connection between the business and business sustainability from a service 

perspective requires important community participation components and stakeholder 

engagement. At the planning stage, this approach may help avoid or minimize impacts 

related to NIMBY attitudes that could interfere with the development of the proposed 

hazardous waste management solution. But in the long run, one may argue that such a 

participatory engagement approach may be the key for business success.

To be able to implement the proposed Area Development Plan the most important 

aspect would be to identify and engage communities of interest to increase environmental 

monitoring capabilities and create social value. Although a specific site has been already 

identified here, it must be acknowledged that community engagement starts with 

participation on the decision process for the location of the incinerating facility. 

Community here refers to governmental organizations, private businesses, the industrial 

sector that generates hazardous wastes, neighboring communities to hazardous waste 

facilities, and any other community of interest. Identifying stakeholders will be crucial to 

plan engagement strategies. 
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Community engagement is a cumulative process. It begins before the project is 

conceived and it continues throughout project monitoring operations. Mechanisms for 

obtaining community input start with stakeholder identification and analysis techniques 

to identify high, medium and low power interested community members that may affect 

or may be affected by a hazardous waste management facility, as previously explored 

through Chapter 1 (Bryson 2004). Once stakeholders are visible, it would be necessary to 

introduce mechanisms for involving stakeholders in the planning process. 

In terms of monitoring, participatory monitoring strategies are perhaps one of the 

most important mechanisms to engage stakeholders and evaluate development site 

problems. One may say that environmental monitoring has better results when it takes 

part in an interdisciplinary and collaborative effort, where not just actual risks but issues 

of risk perception could be addressed, which as seen in some of the literature reviewed 

here, can help relieve stress related to high impact land-use developments. 
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CHAPTER 5

Using Anthropological Tools and Approaches for Designing a Hazardous 
Waste Management Solution for Bogotá

The sort of strategic planning proposed for this project illustrates the applicability 

of anthropology as a discipline capable of conjugating related field’s tools and techniques 

such as stakeholder analysis, urban planning, and environmental economics in order to 

adapt them to local sociopolitical realities to favor both community and private interests. 

Through anthropology’s holistic perspective, these tools and techniques can be applied to 

develop research questions, business planning tools or design instruments in order to help 

formulate a business proposal from the private sector that concomitantly addresses 

profitability targets and pressing environmental sustainability concerns related to 

hazardous waste management.

In terms of specific anthropological theories and practices that were brought into 

the present research, anthropological forms of inquiry that cover subfields such as 

evaluation anthropology (Butler and Copeland-Carson 2005) and anthropology of 

development (Escobar 1988, Mosse 2005) enabled the researcher to correlate the global 

hazardous waste management situation with the local socioeconomic and political 

environment in Colombia so as to understand the sort of hazardous waste management 

approach that would be applicable to the proposed urban setting. A comparative approach 

between the global/local environments related to hazardous waste management helped 

identify common problems abroad and in Colombia that could be addressed through the 
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proposed strategic planning, taking into account the technical and legal conditions given 

for Bogotá for developing this type of projects. 

This comparative approach also helped identify main differences between 

hazardous waste management methodologies that have been applied in other countries 

(e.g. based on enforcement, waste minimization targets, or a combination of both) so as 

to try to understand which hazardous waste management practices have been more or less 

successful, in which area, and why. Once differences and patterns between these waste 

management methodologies are found, some of these correlations and comparisons could 

be framed as generalities that could be studied to try to understand what would be their 

impact if implemented in a particular context such as the one explored for Bogotá. For 

example, throughout this research it was found that most successful hazardous waste 

management approaches typically rely on stringent regulatory frameworks as a 

mechanism to minimize hazardous waste production and prevent waste dumping (see 

chapter 1). However, critics like Sigman (2003) have found that this particular approach 

does not necessarily translate into the proliferation of environmentally sound disposal 

methodologies (as explored earlier for the case of the U.S. approach), and in some cases 

it does not prevent waste dumping (as in the example explored for Japan). Given this 

analysis, a stringent regulatory approach of hazardous waste management laws in Bogotá 

would neither necessarily benefit the proposed solution nor prevent waste dumping. In 

fact, such an approach may actually become counter productive to the proposed solution 

because in general, hazardous waste generators in Colombia are not used to pay for 
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hazardous waste management or for environmental externalities,64 therefore they would 

be less likely to support hazardous waste management services that could be offered 

through the proposed solution. A flexible regulatory approach could be more beneficial in 

the proposed setting as long as it is accompanied by comprehensive enforcement 

capabilities to help implement the new hazardous waste regulation. In order for this 

flexible approach to be successful, the proposed solution could support enforcement 

through a collaborative effort in which all parties (hazardous waste generators, 

government entities, and the public) would perceive benefits from environmentally sound 

hazardous waste management practices and waste minimization efforts. 

The analytical perspective taken here is similar to the one explored by project 

appraisal expert David Potts (2001). According to this author, “projects are feasible if 

they can work, but they are not necessarily desirable…a good project must be both 

feasible and desirable from the points of view of all those who are affected 

significantly” (2001:16). This principle developed by Potts was explored here not just to 

try to think about ways to benefit both generators and communities of interest, but was 

also extrapolated to the business model proposed for the solution itself. 

The proposed business model is based on the building of a flexible business 

architecture based on market and network association forms that could be malleable to fit 

the needs of the people involved or affected by the proposed solution. One of the 

purposes of thinking about such flexibility within the business model would be to avoid a 
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“mapped” or pre-established business structure to determine the forms of association 

(business like or not) that could take place throughout the development of the proposed 

solution. In other words, the business structure should be able to adapt to the realities of 

the proposed project, allowing the people involved with the project to accommodate a 

variety of business forms and objectives. This type of approach may be of particular 

importance to the proposed solution because it is after all a service-based solution. 

  An anthropological perspective of business and strategic project planning helped 

translate technical, economic, environmental, legal, political, and social factors related to 

hazardous waste management into patterns (e.g. waste management imbalances, high 

waste management costs etc.) or differential phenomena (e.g. the interactions between 

infrastructure development projects and vulnerable communities in Colombia) that could 

be studied to solve problems. These factors were analyzed throughout this research in 

order to be understood and to try to anticipate and solve potential difficulties from a 

project planning perspective. The purpose of doing this sort of analysis at the planning or 

design stage would be to minimize difficulties that could arise later through project 

implementation, which could easily turn into high economic, environmental or social 

costs that may affect some or all parties involved and ultimately may lead to project 

failure.  
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Research Implications and Next Steps

Following Research Questions

The comparative and holistic forms of inquiry adopted here helped identify and 

develop two important research questions that constituted the core of the present analysis. 

The first one, related to hazardous waste management in general, was focused on how to 

solve the problem of successfully implementing a hazardous waste management approach 

that would be affordable, that would rely on environmentally sound disposal 

methodologies, and that would be accompanied by an adequate mix of regulation and 

enforcement. The second question, related to the particular problem of implementing a 

development/infrastructure project in Bogota from the private sector, was focused on how 

to introduce the idea of environmentally sound hazardous waste management from the 

project’s design so as to gain public acceptance for the proposed solution and try to 

prevent project failure. Here these two questions are briefly re-examined.

With respect to the first research question, by observing and studying current 

global waste management phenomena, it was possible to identify throughout this research 

that there is, with very few exceptions, a world wide pattern in waste management 

approaches that lacks balance between hazardous waste management costs, policy 

regulation, disposal methodologies, and regulation compliance. The problem with such 

an imbalance is that it interferes with a much needed standardization of environmentally 

sound hazardous waste management practices regardless of borders so as to prevent the 

current deterioration rate of valuable natural resources and irreplaceable environmental 
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services (not to mention to prevent human health effects that are not yet fully understood 

but have been successfully correlated to hazardous waste production and mismanagement 

(Rogers et al. 1992, Roberts et al. 1998, Lima 2004)). This situation is exacerbated in 

countries where hazardous waste management costs (and regulation) are rather scarce or 

new, like in Colombia. The issue of approaching to a balance between these aspects so as 

to benefit all parties involved or affected by hazardous waste production and 

mismanagement (the public, hazardous waste generators, and hazardous waste managers) 

is arguably of outmost importance for the proposed strategic planning effort.

With respect to the second research question, by observing the local hazardous 

waste management phenomena and reviewing related projects, it was possible to identify 

throughout this research that project failure in waste, sanitation, and infrastructure 

developments in Colombia (funded or owned by private or public parties) is closely 

linked to problems of lack of community engagement and participation. In many cases 

(see chapter 2), failure to engage communities of interest from project planning through 

completion has led to project disruption and failure. 

The comparative yet holistic anthropological perspective adopted here helped 

recognize plausible effects from hazardous waste management imbalance situations when 

different waste management approaches are taken (e.g. when there are variations in 

disposal emphases, command and control mechanisms, and coordinated action to prevent 

waste production).  The main purpose of this type of analysis is to be able to connect a 

general or global hazardous waste management situation with the local environment so as 
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to identify the most suitable hazardous waste management approach applicable to 

Bogotá’s realities but yet in tune with current institutional and intergovernmental 

agreements related to environmentally sound hazardous waste management practices.

Getting a Problem-Solving Plan for Community Engagement

What makes an anthropological perspective of particular interest for this project is 

that it facilitates an understanding of the larger context of this hazardous waste 

management phenomenon in a way that it helps recognize some of its political, social, 

economic, and environmental implications locally and abroad. Understanding these 

implications would be the first step to find ways to identify and solve potential problems 

when trying to establish a hazardous waste management business in tune with 

sustainability targets. Much of the issues of policy context and considerations of technical 

and technological needs for environmentally sound hazardous waste management 

explored throughout this report were focused on critical questions about development, 

market based, network, and collaboration mechanisms for business planning, with the 

idea in mind of developing a problem-solving knowledge base from where to start a 

project. 

In Colombia, project failure due to lack of involvement or participation of 

communities of interest in large infrastructure projects is rather common. This alone 

indicates that the consolidation of the proposed solution into a fully funded project needs 

to be accompanied by the design of a state of the art community engagement plan that 

includes stakeholder analysis and community development components. Further research 
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is needed to fully understand and plan for engagement strategies, especially to engage 

communities in the evaluation of environmental issues, pre and post project operations. 

Because the proposed solution relies on principles of environmental sustainability and 

social responsibility, it is also important to plan for engagement strategies that could 

facilitate spaces for collaboration with both highly and low influential stakeholders. In 

the last case, such spaces could be consolidated through further implementation of urban 

planning benefits around a future hazardous waste management facility. 

Anthropological expertise could be helpful in this process, especially in areas that 

would require careful attention, such as in research assessments to help make strategic 

decisions, or by serving as translators of tacit knowledge (from neighboring communities 

and experts alike), which could be crucial to identify and engage a wider spectrum of 

stakeholders. 

Following the Proposed Business Planning Tools 

An anthropological form of inquiry based on what is typically understood as a 

combination of bottom-up and top-down perspectives (Nader 1972) helped tailor existing 

business planning tools such as PESTLE and SWOT analysis to facilitate an 

understanding of the conditions that would determine the success of the proposed 

solution, while trying to keep into perspective three main sociopolitical dimensions: a 

business, an institutional, and a community-of-interest point of view. Although no 

fieldwork was performed and most of the analysis was based on critical case studies and 

plausible assumptions derived from legal and technical documents, the bottom-up/top-
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down approach taken here was not so much a question of dichotomy (of planning from 

the top or from the bottom) but it was rather taken as a bi-dimensional planning tool to 

help understand the dynamic relationships (emerging from the bottom or from the top) 

that could shape and transform the given sociopolitical conditions for Colombia when a 

project like the one proposed here is implemented. For example, it was considered here 

that low powered communities of interest (it could be neighboring communities, some 

generators, or governmental/non governmental expert groups) would not react to the 

proposed solution in a political vacuum from the bottom, but their reactions or actions 

would rather be shaped by historic processes related to similar projects that have already 

transfigured the way development or infrastructure projects are implemented in Colombia 

from the top-down. In some cases, such historic processes have given to some 

communities enough “power” to act from the top-down under special circumstances. This 

was the case for some of the examples previously explored here in which “specially 

vulnerable communities” were able to use strenuous and unfortunate life circumstances to 

achieve political cohesiveness and act from the top-down as highly powered 

constitutional figures, not just to defend their rights, but also to achieve their political 

interests. 

This top-down/bottom-up approach may be of particular interest in the process of 

planning a hazardous waste management solution for Bogotá because it keeps into 

perspective the “needs” of politicians, generators, and expert/lay communities alike 

(needs particularly but not necessarily in terms of hazardous waste management) so as to 
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help waste managers (which would own the proposed business) to define strategic 

planning tools that will meet all of these groups needs through the delivery of hazardous 

waste management services. The question of how to plan a business solution based on the 

design of strategic services to reach such a wide and differential group of stakeholders 

could be easier to answer when stakeholder needs and their plausible interactions from 

the top-down and bottom-up are somewhat understood or identified. 

The flexible business infrastructure proposed here was developed through this bi-

dimensional planning tool of looking up and down. Both market and network association 

forms were analyzed keeping into perspective the need to engage both highly and low 

powered stakeholders. Highly powered stakeholders may only be interested in the 

services the proposed solution could provide if a monetary or price benefit is obtained. 

Low powered stakeholders may be more interested in obtaining potential benefits 

(monetary or not) through network association forms.

One may argue that a bottom-up/top down perspective like the one introduced in 

this analysis should consider more detailed interconnections to better explain further 

sociopolitical intricacies that need to be understood to implement the proposed solution. 

For example, highly powered stakeholders are not necessarily looking for market-based 

solutions. Likewise, low powered stakeholders may not necessarily be looking for a long-

term relationship or to become part of a network association. The question is then, how to 

understand the interconnections that may incline low-powered and high-powered 

stakeholders to prefer network or market association forms (the extent of power discussed 
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here directly relates to the stakeholder ability to affect positively or negatively the 

development of the proposed solution). Understanding these preferences or a wide range 

of preferences may be crucial to be able to design tailored services. 

  In many ways, the business architecture proposed for this project would be a 

blueprint to the proposed solution. Some authors have criticized the idea of a “blueprint” 

project in the sense that such a blueprint may not give enough flexibility to act (Potts 

2001). The reason why the proposed business architecture is drafted here is because it 

may help to plan for decision-making. If there is no blueprint at this point, it would be 

harder to build a cohesive approach, not just in terms of guiding principles such as the 

ones adopted here of social responsibility and environmental protection, but to build the 

necessary body of information that would lead to business decisions, such as whether or 

not to offer market-based benefits through service use and how to do it without harming 

profitability. What has been done here to avoid problems of inflexibility is to think about 

a flexible business platform that may be as inclusive and malleable as possible to engage 

the largest number of stakeholders while increasing the demand for the proposed solution.

 Most importantly, the proposed flexible business infrastructure, which is based on 

social responsibility and environmental protection principles, should be understood as the 

proposed project´s blueprint because it allows to systematically study and understand 

common questions related to hazardous waste management projects locally and abroad. 

Such a blueprint constitutes a systematic guidance tool that enables the implementation of 
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international hazardous waste management standards locally, and therefore is an essential 

methodological tool to develop the proposed solution.

 The use of SWOT and PESTEL as structures for macro-environmental analysis 

helped gain an understanding of how business or project managers typically plan and 

think ahead about issues. To understand general methods and stages of policy making for 

projects, it is important to have analytical clues that would help understand how and why 

things are done when business planners plan for businesses and how projects may be 

created with a business in mind. Although this process is not typically the focus of 

anthropological questions, the anthropological eye was of particular assistance to get a 

critical view of how the business planning process works. Once the process is 

understood, it may be reinforced by, for instance, anthropological theory of development 

or stakeholder analysis theory, so the proposed planning effort would evolve from a 

simple hazardous waste management business into a service based hazardous waste 

management solution aimed at achieving both business and environmental sustainability 

targets. The macro-environmental analysis presented in this report was performed 

through a business format, but it was an anthropological perspective what helped define 

how such an analysis could support the development of hazardous waste management 

services. Two main ideas should be carefully considered within further stages of business 

planning (e.g. economic feasibility of market/network based incentives): the impact of 

knowledge and network economies on market and network association forms. These two 
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issues were previously considered in this report, but have not been directly or carefully 

explained. 

Planning For Flexible Services. Further Analysis is Needed to Understand The 

Impact of The Knowledge and Network Information Economies on The Proposed 

Service-Based Waste Management Solution

The market-based forms of business association that could take place through the 

proposed solution could be characterized by the influences of what is known as the 

network information economy (Shapiro et al. 1999) and the knowledge economy 

(Ronney et al. 2005).  In general, these two new economic forms are the result of recent 

transformations in economic and business association forms that have evolved since the 

beginning of the IT revolution, which in its expansion has altered typical economic 

factors of production such as labor and capital into new factors such as ‘technology’ or 

‘knowledge,’ and have created new commodities like ‘information’ or ‘networks’. 

According to Powell and Snellman (2004), the known market economy is 

evolving into a knowledge economy as production and services based on knowledge 

intensive activities are contributing to an accelerated pace of technical and scientific 

advance. However, these rapid advances fueled by knowledge (knowledge as a product or 

as commodity) are also leading to a rapid obsolescence of products and procedures. It is 

important that future business planning for the proposed solution considers the impact of 

knowledge as a commodity within plausible business association forms. The point here is 

that the market mechanisms that could be drafted through this solution, which could be 
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based on what Felin, Zegner, and Tomsik (2009) call the “microfoundations” of 

knowledge production (referring to the individual interests, proprietary rights and market 

like incentives that fuel the knowledge economy), can actually enable rather than impede 

network and communal forms of organization that are associated with knowledge 

creation through service delivery (2009:559). In other words, the self-interested behaviors 

of individual agents, which may be the general case for hazardous waste generators, 

could be re-directed to help build network association forms through the offering of 

highly valued services gathered under a shared knowledge base for a group of 

stakeholders. This could happen when it is identified that knowledge is a highly valued 

factor of production or commodity among a group of generators, and it could be offered 

or facilitated through services that help generators implement more efficient processes to 

reduce waste production and overall waste management costs. The implications of this 

analysis for the future planning of services is that a better understanding of the impact of 

the knowledge economy within market transactions may help devise opportunities to 

increase the demand for the proposed solution through knowledge as a tool to achieve 

increasing levels of collaboration among generators.

It has been argued along this report that alternative forms of business association 

to the typical market-like transactions are booming because of the fundamental changes 

brought by IT, technology, and globalization, a new environment in which businesses 

sometimes require long-term relationships and a high level of knowledge transfer that 

may be difficult to foster under market-like transactions (once the transaction is over in 
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market-like associations, typically there is no need for extended engagement, knowledge 

transfer, or collaboration). Additionally, as Baumol (2002) has noted, the main concern of 

business organizations may be no longer pricing (in terms of  balancing offer and 

demand), but innovation. According to Baumol, one of the most critical attributes of the 

free market economy is “its ability to produce a stream of applied innovations and a rate 

growth in living standards far beyond anything that any other type of economy has been 

able to achieve for any protracted period…it seems indisputable that innovation accounts 

for much of this enviable growth record” (2002:8). Market mechanisms are dependent on 

proprietary forms of knowledge (knowledge in the form of innovation needs to be owned 

to be traded). However, other authors, like Benkler (2006), rightly point out that 

collaboration in the form of networks could become a commodity through market 

association forms, and as such, networks could be highly valued and easier to maintain 

than in many non-market collaborative environments. 

Yochai Benkler (2006) carefully studies the concept and impact of the network 

information economy. In his essay “The Wealth of Networks” (2006), the author argues 

that the revolution of information technology should not be considered a passé subject, 

and emphasizes how access to information has transformed markets and “freedom” 

through new and even “free” IT platforms that are available to whomever is “connected.” 

The proposed services drafted in this report would operate within a network information 

economy in the sense that generators would rely on information about others to gain 

access to some of these services (to participate in recycling and reusing exchange 
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programs, through the trade of energy credits etc.). The more the solution is being used 

through this sort of services the more its users would require of network collaborative 

spaces for this tools to work and benefit them. In this sense usual commodities would not 

be the essence of market-based exchanges, but rather networks. The real value of the 

proposed solution will not be determined solely by an exchange of waste management 

services, but also by the established networks that could potentially reduce the costs of 

those services, making them more affordable to generators.

These issues need to be carefully studied when designing actual services because 

these services may also rely on IT capabilities that some generators may not have access 

to, as there is such a thing as the technology and the internet divide among small or large 

businesses in Colombia. Whether or not there is access to IT platforms, further business 

planning must consider how to use service design and delivery as a tool for creating 

networks and collaboration through market-based transactions as they may help increase 

the demand for the proposed solution.

Following Design instruments

Using Urban Planning Green Infrastructure Design to Build a Hazardous 

Waste Management Facility and Improve Some Pressing Conditions in the 

Surrounding Area

The proposed planning effort for a hazardous waste management solution that could be 

established in Bogotá appealed to some urban planning tools and techniques based on 

green infrastructure developments to try to address issues of project design. The idea here 
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was to put together aspects of environmental protection, sustainability, and sociopolitical 

concerns related to NIMBY attitudes into an urban planning design that could help 

address all of these issues. Urban planning tools may be more suitable to address these 

issues than any other social marketing campaign about the benefits that could be provided 

to neighboring communities through the safe control of pollutants in near water or 

agricultural land resources through controlled hazardous waste incineration. The 

interesting point of this approach is that it uses a design perspective of project 

implementation to address issues of concern from project planning through completion, 

which may facilitate acceptance to proposed facility as well as facilitate community and 

expert assessments of related impacts. This type of urban planning approach should be 

connected to the idea of service delivery to support the concept that the proposed solution 

is offering a public service, all of which may support the proposed business and the 

proliferation of environmentally sound hazardous waste management practices.   
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