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ABSTRACT  

 The public lighting system generates waste that is commonly stored away from other 

materials because of the mercury content it has which is a highly pollutant material. It is a fact 

that year after year more light bulbs are stored causing accumulation without knowing how to 

provide an effective solution for their reuse or recycling. Even though there are qualified 

environmental managers, it is not known whether they actually use adequate technology and 

comply with international laws and standards.  The environment or the value chain of 

mercury-containing streetlights was diagnosed in order to obtain the estimated quantities of 

public lighting bulbs that can be given the appropriate treatment. For the proper management 

of the value chain of public lighting, it is proposed to collect some practices from the INEN 

2632 standard. Finally, the solution suggested is to reuse them by means of the creation of a 

vehicle tracking device that uses mercury and avoids the subtraction of the vehicle, the 

operation of which requires entrepreneurship through a private satellite tracking company. 

This has succeeded in closing the value chain of mercury use that is hampered by the lack of 

research on this topic.  
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INTRODUCTION  

 

The age of knowledge has brought great technological advances to meet basic human needs 

and the satisfaction of personal desires to people. The number of inhabitants has caused large 

cities to be illuminated with large-scale public lighting projects; however, little research has 

been done in the field of treatment of solid waste from well-known public street lamps. Since 

the studies have focused their work on the exploration and diagnosis of the activity this study 

links the administrative theory and its application in the political, economic and 

environmental context for the achievement of a strategy that serves as a guide for making the 

best decision in favor of the recovery of the mercury contained in the street lamps.  

The practical part begins by counting the number of street lamps that can be recovered, it was 

visualized that the benefits of mercury recovery are indirect, that is to say they benefit the 

health and life of the people. Furthermore, the researcher with the knowledge obtained from 
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experience can suggest a new product to be launched in the market with its own production, 

sales program and marketing in order to generate economic resources and bring some benefits 

for the society.  

The problem lies basically on the fact that, over the years, there has not been enough training 

on the management and treatment of public lighting installations in accordance with national 

and international regulations and standards. For this reason, the researcher proposes the 

addition of the standard NTE INEN 2632-2012 "Product Disposition. Unusable Discharge 

Lamps ", which provides a series of tips and recommendations for the treatment of light bulbs 

containing mercury. 

Based on the facts and natural phenomena that is taking place in our planet nowadays, the 

consumer market should aim to take a new turn towards the preservation of health for all 

living creatures. This internal motivation leads the researcher to decipher new uses of 

hazardous materials that together with administrative techniques can create products that 

satisfy needs. This pioneering can make companies or enterprises close their value chain and 

improve their profitability with an elevation of the well-developed institutional image. 

Do marketing strategies influence on the environmental responsibility of the public lighting 

system? This question is answered through the objective: Analyze the marketing strategies 

that cause impact on the sustainable development of the public lighting system 

 

Sustainable environment 

 

The right of the environment "Scientific progress and technology have made this right to be 

violated, because the man of these times, with his vast knowledge, is in full capacity to 

destroy the environment if he wanted it” [1]. In a stage of conjunction of environments 

"Relations between environment, energy and economy have become present in recent years as 

a consequence of economic development processes, energy and environmental crises and 

criticism of the epistemological assumptions of the different Sciences and the changes they 

are making” [2].  

The association between the supply and demand of products "Ecological marketing is a way 

of conceiving and executing the terms of trade, in order to be satisfactory for the parties 

involved in it, society and the natural environment through the development, valuation, 

distribution and promotion" [3]. With the duty of being competitive in a modern market, 

"Being competitive today means having special characteristics that make us be chosen within 

a group of companies that are in the same market looking to be selected. Standing out of our 

competitors by our quality, skills, attributes, ability to captivate, to seduce, to attend and to 

astonish the customers, with our goods and services, which translates into a generator of 

wealth” [4]. 

With the proposal to define a strategy to reach an objective "The design of the strategy is a 

process in which the organization defines in a specific way, the context or the way in which it 

wishes to participate, the things to do to achieve it and the type of organizational culture is 

needed to reach this end" [5]. 

"Implementing the strategy begins with a scheme of authentic participation that comes to 

transform the culture, structures and work systems of the company" [6]. 

Means any material or substance that produces energy in any physical form which, when 

incorporated, or present in the atmosphere, water, soil, flora or fauna, or any element of the 

environment, changes or modifies its natural form and degrades its quality" [7]. 
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Electricity 

 

Increasing electricity consumption "An energy efficient home is one of the solutions within 

the approach to create a green society because the amount of electricity that is being 

consumed in homes is growing rapidly" [8]. 

Electricity is defined as the conduction of electrons through an electric wire. The effect of 

electricity can be felt through the illumination of public lighting lamps, lighting of light bulbs 

in homes, heating of water through thermostats or electric heaters. "Electricity is the most 

flexible and versatile form of energy from all the existing ones; its numerous applications 

both home and industrial area help us make our lives easier, making our world entertaining 

and interesting” [9]. 

"The axes of the national policy of the electric sector are focused on increasing the generation 

capacity to guarantee the supply (energy sovereignty), to take advantage of the renewable 

energies, which are the fundamental axis of the change of the energy matrix" [10]. 

 

Regulations for environmental care 

 

ROHS It is a European international standard requiring manufacturers of electrical and 

electronic equipment to have a limit percentage of polluting materials, including lead, 

mercury, cadmium and others. "Companies that have invested in the ROHS standard have 

also noticed several benefits related to value chain processes. Many of these companies have 

increased their participation in the market" [11]. 

The noxious substance verification is given for each component of the electrical apparatus. 

The world we live in is full of electrical appliances that interact daily, but very few people 

know that some contain hazardous materials. The restriction is given to manufacturers of 

products, which must meet the tolerable margins of pollutants. ROHS specific limits levels for 

the following harmful substances, according to the table [12] 

 

Table 1. Maximum levels for harmful substances according to Rohs 

Substance Maximun level 

Lead (Pb) <1000 ppm
1
 

Mercury (Hg) <100 ppm 

Cadmium (Cd) <100 ppm 

Polybrominated biphenyls (PBB) <1000 ppm 

Polybrominated diphenyl ethers (PBDE) <1000 ppm 

1 ppm: parts per million is a measure for very small or small amounts, such as grains of sand, for example 

if you take 100 grains of salt in 1000000 grains of sand as total value in the palm of your hand Equivalence 

would be 100 ppm. 
 

 

Suppliers are companies in charge of facilitating the inputs for the manufacture of the 

products. If the supplier does not send an order or does not perform a service requested by the 

company in terms of agreed time and quality, the result will be that the company will not 

deliver the product or service on time to the customer or, with lower quality than agreed and 

this will cause a bad image of the organization”  [13]. 
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The Basel Convention is a treaty signed by several countries to reduce the release of 

hazardous substances into the environment that endangers species and human health. "The 

Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and 

Their Disposal was signed on 22 March 1989” [14]. 

 

Public lighting 

 

Regulation 005/2014 of ARCONEL "Provision of the public lighting service" defined by 

ARCONEL is by nowadays the regulatory and control entity of electricity distribution 

companies, one of its powers is to issue regulations, norms and resolutions for the electric 

actors of the sector. 

Regulation 004/05 defines all aspects concerning the theoretical concepts of lighting, with the 

respective weighting tables for the fulfillment of the different types of lighting that exist; such 

as: 

 

I. The general public lighting system. 

II. The ornamental public lighting system. 

III. The public lighting system operated. 

 

"General public lighting system: it is the set of assets, among these, luminaires, low voltage 

networks exclusive to public lighting, control equipment, and other elements necessary for the 

provision of the SAPG, which are not part of the distribution system" [15]. 

Public lighting refers to the set of basic elements that comprise devices through the well-

known luminaires or street lamps.  It can also refer to the service provided by the electricity 

distributor company with road lighting. "Today, street lighting plays an important role, not 

only for the development of the economic activity of any city, but also as a determinant of 

safety and well-being" [16]. 

 

Use of mercury 

 

"Mercury is a naturally occurring heavy metal. It is unique because it is liquid at atmospheric 

temperatures and uniformly expands and contracts in response to changes in temperature and 

pressure " [17]. 

Mercury is so far the only liquid metal on the face of the earth, it is commonly known by 

thermometers where it is used to measure body temperature of the body. In its natural state 

and at room temperature it is silver, has a unique mobility according to gravity and is a good 

conductor of electricity. 

 

Methylmercury, say medical experts "Methylmercury (MeHg) through natural or 

anthropological sources biomagnifies through the food chain and increases human exposure 

mainly through the consumption of the highest trophic level of fish and marine mammals" 

[18]. 
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Treatment of mercury 

 

Plans are created to treat mercury from light bulbs and fluorescent lamps with multinationals 

and companies that are interested in changing the environmental landscape and generating 

less pollution to the planet. "Based on the reality of Uruguay and on the fact that an integrated 

solution is been searched for all different mercury-containing products, Denise Shroeder 

recommends the smaller lamp processor and batch distiller" [19] 

Concern over the treatment of mercury is global and prompts international organizations to 

agree with developed countries to eliminate as much as possible pollution from mercury gas. 

"With the guidance of the Japanese government, the objective of sponsorship is to minimize 

and when feasible to eliminate the mercury released into the air, water and land" [20]. 

Approaching an exploratory investigation to obtain a product harmful to health as the 

revalued mercury according to the obtaining of a new strategy. "In Guatemala tons of toxic 

wastes have been dumped at a changing pace with new products with less mercury-containing 

bulbs or new technologies without this material such as diode or LED bulbs [21]. 

 

Competitive Marketing 

 

Marketing provides a philosophy that revives the spirit of service in the public sector and 

provides tools for the design, implementation and control of public policies, programs and 

services " [22]. That is, marketing is also focused on the public sector. Marketing is a set of 

theories that by means of resources or means available with management techniques tries to 

satisfy the desires or needs of the clients.  Marketing is competitive if it has designed its own 

strategy, unique and differentiated from other strategies practiced by other companies. "One 

of the ways to start applying Personal Marketing is to use SWOT as a self-diagnosis or 

personal self-assessment one can study the reality of the individual and of his/her 

environment. Allowing the person to recognize and highlight strengths and minimize 

weaknesses " [23]. 

In addition, "the study of corporate image is the study of how an individual knows an 

organization, the analysis of the process of acquisition of knowledge made by individuals 

about identity" [24]. The corporate image could be defined as the way in which the clients see 

the action and behavior of a company in a service or product that is provided to the 

citizenship. In the case of public companies, clients see it reflected in the quality of public 

services.  Currently the business synergy makes public companies come to associate with all 

services to focus efforts on improving the quality of customer service; one case is the 

Medellin Public Company that handles most of the public services such as drinking water, 

electricity and telecommunications in a corporation that serves its citizens with the highest 

standards of quality and performance. 

 

 

 MATERIALS AND METHODS  

 

Diagnostic phase 

 

To address the problems, direct field observation and the extraction of accurate data are 

performed to make calculations that can glimpse some specific EEASA behavior depending 



International Journal of Research in Management                                                                                ISSN 2249-5908 

Available online on http://www.rspublication.com/ijrm/ijrm_index.htm                        Issue 7, Vol. 2 (March 2017) 

©2017 RS Publication, rspublicationhouse@gmail.com Page 6 
 

on the main subject of study. In the diagnosis, the following phases are obtained by which the 

information has been collected: 

Firstly, it has been fundamental to observe the current and historical information that the 

company has in its daily work, through regulatory data, resolutions and regulations, the 

structured conversation written in field journal with colleagues and the respective data 

collection through the field forms.  

Then, through field journals and photographs, the relevant information has been taken from 

the current activities of the value chain of the use of public light bulbs in all EEASA units. 

Through the experience gained in the partial recycling for the treatment of public lighting 

fixtures, an analysis was made of the current behavior and the future behavior that should be 

entrusted. The data collection of the current stocks held by the financial department of the 

EEASA was obtained the cycles of replenishment and inventory of the products. 

 

Supply chain review 

 

Analyze the surroundings of the dependencies related to the supply chain of the light bulbs. 

The field observation technique is applied, scientific, structured through the field diary in all 

the activities that entails to describe the actions and facts that are presented with the people.  

The methodology directly confronts the observer with what is observed in the different 

situations and works presented during the working day. 

In the analysis of product and inventory replenishment cycles, the problems are determined 

and the product and inventory replenishment cycles are evaluated statistically. In this 

particular case, the respective department provided part of the information concerning the 

historical data of the stocks or given quantities of materials of the public lighting bulbs. 

 

RESULTS 

 

The value chain of public lighting 

Large companies value with great care the efficiency and effectiveness of their value chain; as 

the synchronization of tasks and activities promotes the company to function properly in key 

areas such as reception, production and marketing.  

In the case of EEASA, it is a public company; its fundamental axes revolve around several 

processes with several tasks that provide the continuity, service, safety and comfort provided 

by public lighting through the electricity service, with direct and indirect participation of the 

people involved in the work.  

Until the year 2015, there was no process of endowment and maintenance of public lighting, 

since the lighting was not conceived as a service, only since 2011 where ARCONEL released 

a new regulation called "Provision of Lighting Service Public 008/2011 "and its reform, 

modification and new relaunch with the regulation No 005/2014, the street lighting now is 

declared as a service. 

To define the processes of the value chain, we have defined the concept of space and time by 

which all products in their creation cycle up to their installation cycle or use of if they have a 

space or place where they are and a time of permanence or transfer within itself. Fig 1 shows 

the concepts that are stated: 
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Fig 1. Concepts defined for the value chain 

 

Three processes of the value chain have been defined to be studied in detail; since they are 

essential and they involve the handling, transportation and installation of public lighting 

bulbs, which are:  

Receipt of materials: According to the deadline of contracts delivery, the supplier is given an 

estimated average term of 30 to 90 days for the delivery of public lighting bulbs. At this stage 

according to the information collected, the following problems are encountered: 

Partial deliveries by the supplier according to the availability of products in their storage, or 

capacity of their transport vehicle. 

Storage of materials: The lighting equipment is stored in its respective hangers inside the 

cellar number 4 of luminaires; with this regard, it can be observed that: 

Delivery of materials: It is the physical act of delivery of materials by the winemaker to the 

heads of public lighting and area managers of the departments of Ambato and it is observed 

that: 

 

Bulbs annually replaced 

The number of outbreaks in a specific period in which they entered the purchase or 

replacement throughout the year.  The following table II shows these values: 

 

Table 2. Number of average outbreaks replenished annually 

Item Light bulb type 
Units 

Anual Average 

1 Spotlight Na 150 W 1533 

2 Spotlight Na 250 W 1941 

3 Spotlight Na 70 W 2706 

4 Spotlight Na 400 W 416 

5 Spotlight Na 100 W 2343 

6 Spotlight Na 150 HQI 75 

Source: EEASA historial records 

These average values give the idea of how many light bulbs EEASA has replaced in an annual 

period, that is to say they are the habitual behavior of the annual purchases of the light bulbs 

that EEASA has done in order to sustain the stock or units of product per year. 
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Uses of mercury in the current market 

 

Generally, all people have seen or used a thermometer used to measure body temperature, it is 

an effective use of mercury as the physicist Torricelli states "chasing a suggestion of Galileo, 

he filled a glass tube 4 feet (1.2 m) with mercury and inverted the tube inside a plate. He 

observed that some of the mercury did not flow out and that the space above the mercury in 

the tube was empty. After much observation, he concluded that the variation in mercury 

height day after day was caused by changes in atmospheric pressure " [25]. 

Mercury is currently also used in other devices that allow control of the ignition or shutdown 

of circuits, such as mercury switches, these have been used especially in vehicles for lighting 

control or door opening control. 

The mercury switches are composed of a globe, two contacts and two wires which are 

connected to a circuit for the passage of electric current. (Fig 2) 

 

 
Fig 2. Conventional mercury switch 

 

Mercury switch manufacturing process 

 

Like any process to manufacture a product, to design a product one has to have the entire 

theoretical framework for the production together with the experience that is acquired through 

the years. It should be noted that any manufacturing process can be improved over time due to 

knowledge and training in product-related topics. Next, descriptive phases of the mercury 

switch manufacturing process will be mentioned. 

1. Purchase or buy the plastic container that will contain the mercury, it was purchased in a 

store where they sell chemical elements. 

2. Get two pin-type electrical terminals, they can be purchased in a hardware store or local 

tools [26], In addition, cable for the assembly, a cable of two conductors isolated of PVC with 

a covering of the same material that protects them will be needed. [27] and, finally, a rubber 

stopper having a diameter smaller than the encapsulated container of mercury will be used. 

[28] 

 

Below, the prototype of the new product to be used in the vehicle tracker assembly is shown 

in Fig 3. 

 
Fig 3. Graphical representation of the mercury switch 
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Marketing mix for the new product 

 

The launch of a new product requires analysis of the communication strategy and sales plan, 

the communication strategy is important because it has the function of announcing the new 

product, features and benefit it will bring to potential customers. 

 

 Communication plan: Advertising 

 

In a globalized world nowadays, communication is the fundamental pillar to announce 

new products; people are increasingly buying according to their taste or need.  

 

It is important to know that external or social and internal psychic factors influence in the 

purchases of the people. The big companies because of their high profit margin are those 

that generally occupy the televising spaces to announce their products and position the 

brand before a group of possible clients. 

Taking into consideration this particular fact, the companies that provide the service of 

satellite tracking are the possible competitors of the new product, however, they are 

companies already consolidated over the years with their own capital and shareholders, 

and in addition, they have strategic alliances with international investors of 

telecommunications. 

The value curve for C.A.R is proposed in relation to the other competitors, the domain 

part corresponds to the competitive factors of the companies, while the part of the range 

corresponds to the offer that the companies offer to their clients, it is shown in the figure 

7. 

The product of entry would have to go firmly with market penetration until having a group 

of customers and their corresponding loyalty by the brand, this would promote the 

development of the company and the consequent investigation and innovation of the range 

or line of products to future. 

 

 Promotions and location 

 

When talking about the place or location, it means where the company or the offices of its 

headquarters will be. It is understood that the product will be displayed in the square for 

customers to see. It is an essential component especially in differentiated products and 

services for people with economic possibilities.  

For the new C.A.R.  company, there is no definite place to display the product until the 

company grows with the number of applicants for a satellite tracking system, and it has 

managed to obtain its own platform and the design and implementation of its own 

technology for the development of products. 

Promotion is an essential element in the whole marketing mix, many marketers promote a 

product with the addition of another of the same characteristics in order to make people 

know new products in the market. 

In addition, when talking about promotion you see the way people are motivated by a 

product to get it at a discount. 
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For C.A.R it has been provided that in the renewal phase of the satellite tracking system 

the customer is offered a discount of 10% in order to motivate the customer to continue 

with the services provided by the company. While this may reduce the net profit or profit 

in a small way, it will be a concrete incentive to acquire more customers through the 

voices that are transmitted from the current customers to their relatives or acquaintances. 

 

 
Figure 3. Value curve for the new satellite tracking device 

 

 

CONCLUSION  

It has been discovered that a competitive marketing strategy can help give the possibility of 

recovering a contaminating material, unusable waste can be treated through a synergy 

between the public company and the private company.  

 

Credits or benefits that investors see through projects with environmental responsibility can 

bring enormous benefits for survival and human health, in Ecuador, environmental 

responsibility should be strengthened just as it does with social responsibility. 

 

Process management has also been a fundamental pillar for the final disposal and recycling of 

highly polluting materials that fulfill their useful life. It is important to keep in mind that there 

are international standards of environmental conservation that all companies must meet. 

 

The constitution, laws and regulations of Ecuador directly support the change to recycle 

pollutants. It is decisive that the state be the main agent that recycle polluting materials as it 

dictates the constitution. 
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At this time, we must take advantage of the channels of communication offered by digital 

marketing or internet marketing in business entrepreneurship, because we have a competitive 

advantage by eliminating a certain variable of marketing such as the place or location, in 

order to capture more market and generate profitability. 
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