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Introduction 
 
Climate change and environmental degradation are jeopardizing livelihoods and future 

sustainability in many areas of economic activity around the world. 
Alongside other drivers of change such as globalization and rapid technological change, they 

are causing important shifts in labor markets and skills needs. Public policies and enterprise 
strategies in many areas follow calls for innovative, clean and greener economies. Employers and 
their workforces will have to adapt to the ‘greening’ of existing industries and processes.The 
availability of skills for green jobs plays a crucial role in triggering change and facilitating just and 
timely transitions. 

The concept of the green economy has gained widespread acceptance and traction since the 
global financial crisis of 2008. The idea of mobilizing economies, societies, education, and training for 
climate change was reaffirmed at the United Nations 21st Conference of Parties in Paris in 2015 
(Platform for Advancing Green Human Capital 2016).  

Our current economy produces not just too much climate pollution but too little opportunity 
for those living on the economic margins all around the world. The transition to clean energy isn't 
just a matter of cleaner air; it's a moral, cultural, and economic imperative. 

It is argued that future economic growth with decent work and rising living standards would 
critically rest on the ability of the present generation to manage and restore the natural assets on 
which all life and economic activities depend. This process of future economic growth characterized 
by the rising performance of services in global trade inevitably exerts heavy pressure on skill 
development systems. It is also argued that the green growth strategy also impacts the efforts to 
eradicate poverty, particularly in rural areas. 

  



5 
 

 

Chapter 1: General information 

1.1 Brief History of Being Green in Europe 
 
The environmental movement is a phenomenon so amorphous and substantial that it defies 

conventional vocabulary, let alone a brief summation. Environmentalist Paul Hawken categorizes it 
as part of what he calls “the movement,” a multifaceted phenomenon he believes encompasses as 
many as two million world- wide nongovernmental organizations (NGOs) focusing on the 
environment, in- digenous rights, and social justice. For Hawken, this constitutes “the largest 
social movement in all of human history.” 

"Green" was used for the first time for a movement, a political movement. And very quickly it 
passed over to Europe. The first Green party with some institutional success was a group of Swiss 
Greens. So between the second half of the 70s and the first half of the 80s, the Green movement 
began to grow in several parts in Europe. 

In general, we say that when we look at the way or what was behind the emergence of the 
Greens, it was clear that environmental preoccupation and protection was the key issue, but it was 
not the only one. There was also the (issue of) women’s rights; there was the problem of peace and 
disarmament; and there was the problem of solidarity with the third world. 

Along with the emergence of the Green parties in Europe, the first direct elections at the 
European Parliament took place in 1979. On this occasion, the Coordination of European Green and 
Radical Parties (CEGRP) was set up to co-ordinate the participation of these parties in the European 
elections, although no Green in this instance entered the Parliament. Soon after, though, a range of 
new Green parties were founded. 

By 1999, the Greens had achieved great representation in the European Parliament. They 
joined the European Free Alliance (a group composed out of regionalist and democratic nationalists), 
thereby establishing the fourth largest group in the European Parliament at the time. 

Another important milestone for European Greens was the establishment of the European 
Green Party (EGP) in Rome in 2004, as the first political party to lead a common pan-European 
elections campaign. 

In addition, since 2007, FYEG has been the European Green Party's youth wing, gathering 
young Green activists, movements and organisations across Europe. 

One year later, the European Green family grew further with the addition of the Green 
European Foundation (GEF). Modelled on many successful national Green political foundations, GEF 
was founded in order to encourage European citizens to participate in political discussions and to 
ultimately forge a stronger, more participative European democracy. 

In 2009, the Greens launched the common European elections campaign – “A Green New 
Deal for Europe” – focused on proposing a Green alternative for the European economy. Since then, 
they have actively promoted progressive and sustainable solutions to the issues faced by the 
European Union. 

Since the last European elections in 2014, the Greens/EFA hold 51 seats in the European 
Parliament, with members from 18 countries and 4 regions. 

 

1.2 Green Goes Mainstream   
 

Environmental concern, once a narrow niche in the public consciousness, is rapidly evolving 
into an organizing principle for a new economy. The terminology used to discuss this transition is 
shifting rapidly as the field expands. A new vocabulary is emerging to accompany this growing 
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movement (like LOHAS, people who live lifestyles of health and sustainability), but the meaning of 
each new term, like eco-friendly or sustainability, seems to change with the user.  

One study found over sixty different definitions of sustainability. One thing is certain: The 
primary shade of this new lexicon is green. The burgeoning “green economy” is fueled by “green 
capital,” powered by “green technology,” and staffed by “green-collar” jobs. Green is the color of the 
coolest cars (hybrids), the coolest clothes (hemp and bamboo), and the coolest actors (Leonardo 
DiCaprio, Cameron Diaz, and Robert Redford). Formerely, “green” was associated with back-to-the-
land hippies, sacrifice, deprivation, and second-best or inferior quality, but no more. Green is 
definitely in. 

Chapter 2: Green Jobs 

2.1 What are Green Jobs? 
 
Green jobs idea is an evolving concept and therefore it is difficult to give a strict definition. 

This dynamic concept is based on the fact that each new product, service or technology might evolve 
in a more efficient replacement in terms of energy and material consumption, emission and other 
particle pollution emissions. Therefore, it is fairly complicated to define with clear boundaries what 
can be considered as a green sector, an eco-industry or green jobs. 

Green jobs are places of employment that contribute to preserve or restore the 
environment, applied in traditional sectors such as manufacturing and construction, or in new, 
emerging sectors such as renewable energy and energy efficiency. 

Green jobs include direct employment which reduces environmental impact, ultimately to 
levels that are sustainable. This definition includes jobs that help to reduce the consumption of 
energy and raw materials, decarbonizes the economy, protect and restore ecosystems and 
biodiversity and minimize the production of waste and pollution. It is broader concept of “green 
jobs”, which might embrace any new job in a sector which as a smaller than average environmental 
footprint and contributes to improving overall performance, albeit perhaps only marginally. 

The number of green jobs is constantly rising in the EU. According to the Eurostat estimates, 
employment in the EU-28 environmental economy raised from 2.9 million full-time equivalents in 
2000 to 4.3 million full-time equivalents in 2012. The environmental economy in the EU-28 
generated EUR 671 billion with EUR 271 billion of value added in 2012 (Eurostat, 2015 (a)). 

Green jobs come with the same salaries, benefits, and perks of non-green jobs, but currently, 
there aren't enough qualified workers to fill them. That's where you come in. If you think all of these 
opportunities require a degree in engineering or an MBA, look again. Green companies need people 
to manufacture, install, sell, and market their products. And by definition, many green-collar jobs are 
local, such as retrofitting existing buildings with energy-saving lighting and windows or installing solar 
panels or green roofs. They create employment opportunities for previously unemployed or 
underemployed people and boost local economies. 

 As Friedman writes in the New York Times, “you can't make a product greener, whether it's a 
car, refrigerator, or a traffic system, without making it smarter — smarter materials, smarter 
software, or smarter design … it means that to the extent that we make ‘green’ standards part of 
everything we design and manufacture, we create ‘green- collar’ jobs that are much more difficult to 
outsource.” 

 

2.2 Finding a Green Job   
 
In most respects, finding a green job is no different from finding any sort of job. The basics, 

like crafting an appropriate resume, targeting where to post your resume, writing customized cover 
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letters, focusing your search, and so forth, are the same. What's different is the slant you give to your 
search and the questions you pose to your prospective employers. The following questionnaire will 
help you identify some of the issues you should be investigating or inquiring about in your search: 

LIFE   
Why are you considering a career or job switch?  

_____________________________________________________________________  
_____________________________________________________________________   

Are you looking for your ideal job or a transitional job for a year or two in order to position 
yourself for an ideal job?  
_____________________________________________________________________  
_____________________________________________________________________   

When do you want to make this career transition?   
_____________________________________________________________________  
 What do you think you need most at this stage of your career? (such as higher salary, 

flexibility, benefits, mentoring, growth potential, management experience, sustainability experience, 
etc.)  _____________________________________________________________________   

What personal plans over the next two years will need to factor in this decision? (marriage, 
move, house purchase, kids)  
_____________________________________________________________________  
_____________________________________________________________________   

How will these affect your decision-making process? 
_____________________________________________________________________  

_____________________________________________________________________   
LOCATION  
 Where do you want to live and work? (your ideal city/town/community) Consider not just 

location, but such things as whether the place has green jobs, outdoor activities, commute length, 
size, near your family, etc.  
_____________________________________________________________________  
_____________________________________________________________________  

 List five places that might fit your criteria: 
_____________________________________________________________________  

_____________________________________________________________________ 
PERSONAL  
 Describe your strengths. What would your coworkers, boss, spouse/ significant other, and 

best friends say about you? (These can include such things as generating ideas, writing, researching, 
team building.)  _____________________________________________________________________  
_____________________________________________________________________   

Describe your characteristics. How would your friends and the people you care about most 
describe you? How would your professional colleagues (bosses, cowork- ers) describe you?  

(These can include such things as attention to detail, passionate about sustainability issues, 
loyal, flexible, positive attitude, strong work ethic.)  
_____________________________________________________________________  
_____________________________________________________________________   

What do you love to do and why? 
What are you best at from a career perspective and why do you think so?  

_____________________________________________________________________  
_____________________________________________________________________   

Are the answers to the above two questions the same? Why or why not?  
_____________________________________________________________________  
_____________________________________________________________________   

WORK  
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 Describe your ideal job.   
_____________________________________________________________________  ______

_______________________________________________________________   
 
Describe your ideal work environment. (This can include such things as independence, work/l 

ife balance, flexibility, nonprofit) 
__________________________________________________________________________________
________________________________________________________ 

What do you want to do on a daily basis? (This can include such things as research, writing, 
public speaking, analyzing data) 
_____________________________________________________________________  ____________
_________________________________________________________   

Why do you want to do this work? Will this work enable you to make the difference that you 
desire in the world? 

 

What do you not want to do? Consider both environment and content. (This can include nine-
to-five hours, desk job, high pressure, compromising values, long commute.) 

____________________________________________________________________________
______________________________________________________________________________  

 
 In what industry or industries do you want to work? (You may not know all the potential 

industries yet, but jot down the ones you can think of, for example, cleantech, green building, 
consulting, etc.) 

  ___________________________________________________________________________
_______________________________________________________________________________   

 
Within these industries, what specific types of companies are you looking at? (For example, if 

you listed cleantech, the companies could include wind, solar, biodiesel, etc.)   
____________________________________________________________________________

______________________________________________________________________________  
Have you seen any jobs posted like the one(s) you want? 

Where?  ___________________________________________________________________________
_______________________________________________________________  

 If not, how could you create this job yourself? (Consider whether you could start your own 
business, get two part-time jobs,etc.)  

 ___________________________________________________________________________
________________________________________________________________________________   

What type of compensation and benefits are you looking for? What is the minimum that you 
could make and be happy? 

 ___________________________________________________________________________
__________________________________________________________________________________
__ 

 
If you need to transition, what are jobs (full time or part time) you could do as intermediate 

steps to better position yourself to find your ideal job? 
__________________________________________________________________________________
___________________________________________________________________________   

Target Your Search   
While there is a world of possibilities out there, this exercise will help you to define an idea of 

what you want to do; the field or fields that interest you; the experience and training you already 
have, as well as what your field of interest will require; where you'd like to work. The questionnaire 
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above will help you figure that out, and there are many published and online resources available to 
help you pinpoint the best jobs for you.   

 
Do Your Research   
Find out as much as you can about the organization or organizations that you're interested in 

working for. Besides visiting the Web site of each business, seek out independent information about 
the company or nonprofit for a more balanced picture. 

 
Network 
Most jobs aren't posted. Talk to friends and relatives and find out if they work in jobs similar to the 

one you want — or know someone who does. Contact people in your preferred fields and ask for an 
informational interview. Most people will be happy to tell you about their work if you're respectful of their 
time and come well prepared.  Think of all the other networking avenues open to you, such as college or 
graduate school colleagues, professors, casual contacts, and professional colleagues, and ask them for leads or 
suggestions.   

 

Promote Yourself 
If you don't blow your own horn, no one else will do it for you. Your one-of-a-kind collection 

of skills, training, education, expertise, and interests is what sets you apart from your competition. 
You may feel that your background isn't directly related to the green job that interests you, but you 
may bring a unique perspective that the organization doesn't know it needs — yet.  Create a two-
minute speech explaining why you're the right person for the job. This can include such things as 
these: You worked in the sustainability industry and understand it, the marketplace, and the 
demand; you have a dual degree in business and environmental studies; you're an excellent 
researcher and writer; you're good with people, collaborating, and teamwork; or you're good at 
brainstorming creative solutions to problems. 

 
Follow the Guidelines 
If an organization prefers queries or applications by e-mail, regular mail, or some other 

method, be sure to follow their guidelines in a timely manner. Follow up with a phone call in a few 
days or a week. 

 
Stay Flexible 
Graduates with environmental sciences degrees work in diverse occupations with job titles 

such as lobbyist, safety engineer, ecologist, public health inspector, and environmental lawyer. Your 
dream job may not be available right now, so broaden your perspective and think of related green 
jobs that use the same or similar skills. You may be able to volunteer, take classes, or work part-time 
in this new field before committing yourself to work full-time in it. 

 
Think Outside the Corporate Box   
There's a chance that the dream green job you desire just isn't out there or available in the 

place you want to live or the industry you want to work for. The new green economy is going to have 
plenty of room for innovative thinkers and entrepreneurial types who have what it takes to strike out 
on their own as consultants or business owners. The same advice holds true for green entrepreneurs 
as for those in any other field: Do your research. There are books and online resources available that 
you can use to find out if you have what it takes to go solo. Let your skills, interests, and values guide 
you, get some savvy business help along the way, and you'll find your niche, whatever shade of green 
it might be. 

 
Keep Improving 
In Kaizen: The Key to Japan's Competitive Success, Masaaki Imai defines kaizen as 

“improvement … continuing improvement in personal life, home life, social life, and working life.” 
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 Companies use this principle to make change easier and to maximize potential in employees. 
You might say that more and more companies are applying kaizen (whether they know it or not) to 
reduce waste and greenhouse gas emissions, recycle more, and use less energy. You can apply kaizen 
to your career trajectory, too, as you consider your options in environmentally friendly jobs. 

 
The Future of Green Jobs 
If you haven't figured it out by now, green employment is growing, and fast. Being green 

doesn't mean confining yourself to a niche. For every specialty, college major, level of expertise, and 
specialized interest, there seems to be a green job available, and if there isn't yet, there soon will be. 
The jobs are and will be in fields as diverse as the world of work itself.  

According to www.careerbuilder.com, in 2007 the top twenty-five green jobs included 
hydrologist, environmental engineer, science teacher, fundraising director, economist, 
environmental attorney, landscape architect, wildlife biologist, and pollution control, engineer. Eco-
conscious jobs will be woven into the fabric of every corporate structure, and in the future, that 
fabric will be green.   

 
 

2.3 What Green Means for Education and Training  
 
If, as experts predict, these next few years will be the tipping point for the green economy in 

the entire world, will companies be prepared with enough trained staff to handle the increased work 
in jobs that focus on sustainability, eco- commerce, green marketing, or anyone of the other 
emerging areas of expertise? Will you have the required proficiency in environmental competency 
and new technologies that these businesses will require?  

Colleges and universities, adult education centers, trade schools, graduate business schools, 
and many other educational institutions are gearing up to prepare the new green workforce for the 
tasks ahead because we're going to need hundreds of thousands of new workers, not just to install 
solar panels but to build wind farms, retrofit old buildings to be more environmentally friendly, and 
do the hundreds of other jobs that will be vital to the industry. Without relevant training and 
certification programs, the green boom stalls before it even get up and running. 

Many green versions of traditional trade jobs, like carpenters, welders, electricians, and 
plumbers, require the same or similar skills as those for non-green employment. But some green jobs 
will require special training or certification.  In the construction industry, for example, everything 
from site location to building design requires at least a fresh way of looking at these basic roles, and 
perhaps additional skills and training. Knowledge of recycled, recyclable, and sustainably produced 
materials and their use, higher standards for insulation, nontoxic adhesives and paints, the 
installation of special windows and solar systems, green roofs, and geothermal heating and cooling 
systems are just a few examples. 

Many colleges and universities across the world have certificate and degree programs in 
sustainable building, Fortunately, just as the demand for green buildings is rapidly expanding, so too 
are various levels of education and training in response to these new market realities. 

Virtually a lot of four-year college and university offers either majors or interdisciplinary 
programs specifically related to potential green jobs. Every field from agriculture to zoology has a 
new consciousness about environmental protection and sustainability. Specific areas, such as 
architecture, mechanical and electrical engineering, the biological and earth sciences, the health 
sciences, and many more, offer direct training. 

Law schools, too, are responding to the need for increased legal training in the burgeoning 
field of environmental law. The courts have proven to be essential tools on the green battlefront, and 
there is likely to be a growing need for lawyers equipped with environmental competency skills. 

Now community colleges, universities, technical training institutes, and other educational 
institutions are expanding the programs needed to equip the new green workforce with the 
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knowledge and skills it will need to lead the way with business as unusual. They are proving that an 
employee in any field — including you — can be an agent of change for good, making money as well 
as a positive impact in the world.   

Chapter 3: Green Skills 

3.1 Demand for Skills to Generate Green Jobs 
 
In recent years, being driven by these green growth and green jobs strategies, the climate 

change adoption and mitigation policies have increasingly become the drivers of change for societies, 
economies, enterprises, and workers to shift to a low carbon economy. It is a known fact that the 
“low-carbon economy” refers to an economy based on low carbon power sources that have a 
minimal output of greenhouse gas emissions into the biosphere, particularly the emissions of carbon 
dioxide. These efforts towards achieving a low-carbon economy necessarily impact the labour market 
and skill development policies due to mix of goods and services produced and consumed, shifts away 
from activities with large environmental foot-print and greener technologies are developed and 
applied throughout the economy. Hence, progress towards inclusive green growth requires the 
generation of green jobs with the required quality of skills of the workforce with environmental 
responsibility. 

 

3.2 Skills Necessary for a Green Economy: 
 
As commented by OECD (2012) skills have become the global currency of the 21st Century. 

Without proper skills, any economy cannot achieve green growth and can generate green jobs, which 
accelerates the process of inclusive growth. 

“Skill” has many meanings and synonyms like ability, competence, aptitude and talent. When 
economists, sociologists, technocrats and psychologists talk about “skill”, they often appear to be 
talking about different things. Particularly when skills are used in the discussions of social and 
economic actions in the present century, it can be defined as “ a personal quality” which has the 
following Three basic features and this concept was called as “PES” concept as detailed in fig.1 

 
Fig: 1: “PES” concept of skill 

Source: OECD (2012) What is Skill? An Inter-disciplinary Synthesis. 

In neoclassical economics, skill is one of the main ingredients of human capital. Education 
and training are investments in the accumulation of skills. Experts argue that the acquisition, 
valuation, and utilization of skill are each socially determined process. This implies that the 
acquisition of skills is conditioned by attitudes and expectations that are imprinted with social norms, 
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while opportunities for skill acquisition are circumscribed by social class. The use of skills in 
organizations is affected by the quality of employment relations and by management strategy that is 
culturally determined. 

In a green economy, the transition and structural changes need specific challenges, specific 
industries, and specific skills and green –specific policies for skill development. An assessment of 
skills required in a green economy must at: 

 
1. Impact of the green economy on the labor market for which a complete and 

integrated analysis of how green growth changes the demand for labor and the requirement of job-
skills. 

2. A better coordination is necessary between the labor market and skill policies with 
other green growth policies such as environmental and eco-innovation policies. 

3. The labor market and skill policies are to be incorporated into broader sectoral 
policies such as initiatives to develop new green sectors or to help existing sectors to be 
environmentally sustainable. For example promotion of energy-efficient construction. 

4. The greening of existing jobs certainly affects a greater no. of workers, particularly in 
labor-intensive sectors like construction and agriculture. Hence, these displaced workers are to be 
provided with retaining opportunities so that they might be absorbed in the changing production 
methods, for which a continuous vocational training is necessary for acquiring new green skills. 

5. The promotion of high-quality jobs in this transition and structural change, much 
attention is to be paid towards the right of the workers as the green jobs generated are formal jobs 
and necessarily need an extreme social dialogue and minimum job standards. 

 

3.2.1 The Six Drivers 
 
According to a “foresight” exercise, there are Six drivers of change that impact the demand 

for skills in a green economy as shown in fig. 2 

 
Fig: 2: Six Drivers of Demand for Green skills 

Source: Institute for the Future (2011) Report on Future Work Skills-2020 
 

The demand for skills required in a greener economy can be summarised in the following 
way: 

 

Drivers Priority 
Areas/sectors 

Requirement of skills for 

1. Extreme Longevity The needs and requirements of an aging population and 
to the movement of people towards healthier lifestyles and 
holistic approaches to what they eat, how they work and where 
they live, and much of their daily life from the lens of Health. 

2. Rise of Smart 
Machines and 

Humans and their relationship with Machines, which 
enter into the production process, teaching, combat, machine 
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Systems security and virtually every domain of human lives. A new 
generation of automated systems that replaces humans and 
augment human skills and abilities. (ROBOS) 

3. Computational 
World 

The era of “everything is programmable”. Interaction 
with Data, See Patterns in Data, Make Data-based and use Data 
to design for desired outcomes. 

4. New Media Ecology Sophisticated skills for new multimedia technologies that 
take shape around multimedia technologies. Development of 
new languages for Communication. 

5. Superstructed 
Organisations 

Replacement of Traditional/Organisational theories by 
fields such as game design, neuroscience, and happiness 
psychology. These fields demand a new set of tools and training 
methodologies and shape the kinds of social, economic and 
political organizations that people inhabit. Social technologies 
drive new forms of production and value creation. 

6. More efficient 
Process of 
Globalisation 

Move towards greater exchanges and integration across 
geographic boundaries. Job creation, innovation, and political 
power would not be a monopoly of developed countries. The 
resource and infrastructure constrained developing countries 
would dominate in a highly globally connected world. 

 

3.3 Skills development measures for the green economy 
 
a) A better understanding of environmental legislation, not only because of the legal 

requirements imposed on companies, but also (and according to many, most importantly) to 
comprehend the reasons why these rules and laws are imposed as a response to environmental 
issues. 

b) Better communication capacity, aimed at creating environmental awareness and a 
cooperative sense among workers in such a way that the perception of a “greener” concern in the 
production process is developed in a “bottom-up” way, rather than imposed “topdown” (one of the 
specialists referred to the concept of “non-violent communication” skills to establish cooperative 
behavior among workers). 

c) A general capacity to understand science, to understand the process of degradation of the 
environment as a whole and develop a full environmental education. 

The poor quality of Brazilian general education was referred to as the main obstacle in this 
process, but it was emphasized that “bringing the scientific issue closer to the worker´s reality” was a 
more effective means to assimilation of specific skills than merely trying to impose them without 
imparting further understanding as to why this has to be done. 

d) Specific scientific issues were raised, especially on the environmental impacts of 
anthropological actions and the economic, social and health consequences of processes that lead to 
environmental degradation. 

e) A clearer notion of the concept of citizenship was also emphasized since environmental 
citizenship precedes sustainable work. Some of the specialists argued that these concepts should not 
only be introduced in vocational or higher education but also in basic education (in elementary and 
secondary schools), as a process of raising awareness and promoting environmental citizenship. The 
specialists believe that the training of qualified professionals to occupy green jobs is important 
precisely because of the lack of environmental qualifications and environmental. 

 

3.4 Green skills checklist 
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Tier 1 Tier 2 Tier 3 

1. 
Design skills 

Eco-design Design for disassembly, design for recyclability, 
design for the environment, design for effective energy 
use, legislation and regulatory compliance 

Green 
manufacturing 

Legislation and regulatory compliance, integration 
of process waste 

Materials 
specification 

 

Life-cycle 
assessment/costing 

 

2. 
Waste skills 

Waste 
quantification and 
monitoring 

Waste production calculations, mass balance, 
waste audit 

Waste process 
studies 

Material/substance flow analysis, resource 
utilization mapping, life-cycle assessment 

Waste 
management 
systems 

Objective setting, legislative and regulatory 
compliance, collection systems, segregation, waste cycle 
management, 3R implementation (reduce, reuse, recycle), 
hazardous waste management, landfill requirements, 
communications/implementation campaigns 

Waste 
minimization 

Industrial symbiosis, integration of process waste 

Waste 
technologies 

Recycling, waste-to-energy 

3. 
Energy skills 

Energy 
minimization 

Energy reduction programmes, heat recovery and 
re-use, energyefficient technologies, energy-efficient 
practices, communications/implementation campaigns, 
enhanced capital allowance technologies and schemes 

Energy 
management 
systems 

Objective setting, legislative and regulatory 
compliance, energy base loads and variable loads, energy 
audit, energy review, communications/implementation 
campaigns 

Energy 
quantification and 
monitoring 

Monitoring targeting and reporting, use of half-
hourly data, use of  sub-meters, computer-based data 
logging and energy management systems, energy data 
manipulation software systems 

Energy costs and 
trading 

Energy markets and pricing, carbon trading 
schemes, climate change levy agreements, energy price 
trends, enhanced capital allowances, peak oil and impact 
on energy supplies and prices 

Renewable energy 
(RE) technologies 

Solar, wind, biomass, combined heat and power, 
photovoltaic, ground source heat pump, air source heat 
pump, hydro, hydrogen, fuel cell, integration into energy 
supply 

Non-renewable 
technologies 

Nuclear, incineration with energy recovery, clean 
fossil fuel technologies, carbon sequestration, waste-to-
energy 

4. 
Water skills 

Water use 
minimization and 
water re-use 

Grey water, water harvesting, wastewater 
recovery, recycling, cascading, waste/water recovery, 
effluent treatment, sludge/slurry dewatering, leak 
detection 
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Water 
management 
systems 

Objective setting, legislative and regulatory 
compliance, water audit, water consumption review, 
communications/implementation campaigns 

Water 
quantification and 
monitoring 

Sub-metering, data collection, water use 
calculations 

5. 
Buildings skills 

Building energy 
management 

Monitoring targeting and reporting, use of half-
hourly data, use of sub-meters, computer-based data 
logging and energy management systems, energy data 
manipulation software systems, building energy 
assessment 

Integration of 
renewable energy 

Photovoltaic, solar, wind turbines, combined heat 
and power, fuel cell 

Energy-efficient 
construction 

Insulation (cavity wall, loft, paperwork), 
regulatory compliance, passive heating, building 
regulations 

Facilities 
management 

Building energy management systems, 
management and maintenance of water, waste 
management 

Calculating building 
energy efficiency 
and carbon ratings 

U value calculations, building energy assessment, 
carbon rating 

6. 
Transport skills 

Transport impact 
minimization 
technologies 

Hybrid vehicles, biodiesel, electric vehicles, fuel-
efficient vehicles 

Transport impact 
minimization 
processes 

Alternative transport strategies, 
communication/implementation campaigns, car-sharing 
schemes, public transport planning, public transport 
implementation, cycle network planning, cycle network 
implementation, transport modelling 

Transport 
management in 
business 

Transport modelling, route planning and 
management, distribution and collection system 

7. 
Materials skills 

Sourcing Sources of low-energy materials, sources of low-
mileage materials, recyclates (secondary materials), 
energy-efficient raw material extraction, industrial 
symbiosis, transport mileage 

Procurement and 
selection 

Use and properties of low-energy materials and of 
recyclates, industrial symbiosis, low-carbon and resource-
efficient procurement, cost impact of climate change on 
material procurement 

Material use and 
impact 
quantification 

Material usage calculations, life-cycle assessment 
and costing 

Management 
systems 

Material use planning, material flow process 
design and implementation, energy-efficient process 
design and implementation 

Impact and use 
minimization 

Life-cycle assessment and costing, energy-efficient 
process implementation, material flows analysis 

8. 
Financial skills 

Investment models Energy technologies investment models, carbon 
derivatives investment models, calculation of 
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Source: Pro Enviro: Skills for a low-carbon and resource efficient economy (LCREE), Report for 

DEFRA (2008). 
 

 

payback/return on investment 

New/alternative 
financial models 

Carbon trading, EU Emissions Trading Scheme, 
enhanced capital allowances 

Quantification of 
climate change 
impacts 

Impact assessment of climate change on business 
finances, impact of climate change on materials 
availability and cost, carbon neutrality and associated 
cost/opportunities, risk/opportunity assessment models 
for adaptation and mitigation, insurance 
risks/opportunities of a low-carbon economy 

Principles of low-
carbon and 
resource-efficient 
economies 

 

Polluter pays principle, externalities 

Tools of low-
carbon and 
resource-efficient  
economies 

Climate Change Levy agreements, enhanced 
capital allowances, cost – benefit analysis, low-carbon and 
resource-efficient procurement 

9. 
Management 
skills 

Impact assessment Energy use calculations, water use calculations, 
waste production calculations, carbon footprinting 
calculations, emissions measurement 

Business planning RE planning, low-carbon planning, integration of 
RE and low carbon into business planning cycles, climate 
change risks, climate change adaptation and mitigation 
responses (as part of business risk management), 
understanding low-carbon and resource efficiency skills 
requirements and long-term planning 

Awareness raising Communication/implementation campaigns 

Opportunities 
management 

Identification of low-carbon and resource 
efficiency opportunities, cost–benefit analysis 

Risk management Identification of low-carbon and resource scarcity 
risks, cost–benefit analysis 

Day to day 
management 

Low-carbon and resource-efficient procurement, 
integration of low-carbon and resource efficiency skills, 
due diligence, management systems, low-carbon and 
resource efficiency skills requirements for recruitment 

10.  

Policy and 
Strategy  

plannin
g skills 

Built environment 
master planning 
and 
implementation 

Low-carbon spatial planning, zero waste planning, 
resource-efficient  planning, low-carbon and resource-
efficient urban design, building regulations, public 
transport planning and implementation, cycle network 
planning and implementation 

Strategy 
development 

Impact assessment and modelling, principles of 
low-carbon and resource efficiency 

Strategy 
implementation 

Understanding of skills needs for HR managers, 
low-carbon and resource-efficient material sourcing and 
procurement, awareness raising/communications skills 
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Chapter 4: Green Energy 

4.1 What Green Energy Means for Green Jobs? 
 
We all use it. We all waste it. Our current lifestyles and technologies gobble it up like there's 

no tomorrow. From cars, computers, and kitchen stoves to televisions, furnaces, and factories, 
virtually everything we use and do needs some form of energy. Businesses, and especially venture 
capitalists, now recognize the necessity and the enormous economic potential of alternative energy 
sources, and the money is flowing into green ideas. 

And expansion isn't limited to just the jobs in the industries that produce these forms of 
alternative energy. Cars, refrigerators, cell phones, and everything else that uses energy will be 
retooled to use less of it. That spells jobs for the people who dream up, design, and build these new, 
highly energy-efficient products, too.  The potential to solve the energy problem is there, however, 
and the solutions will come from many sources. 

But if you're passionate about renewable energy, the green jobs are out there, many of them 
involving innovative research and development, as well as manufacturing, distribution, installation, 
and maintenance, all of which will keep the green job market busy for decades to come. Even with 
advances in ethanol and biodiesel, it appears likely that electric-powered ground transportation will 
be the wave of the future. This increased pressure on the grid will need to be met from sources other 
than coal-burning or nuclear power plants. In the short term, the corn-based ethanol fad will 
continue to create jobs, but if you're taking the longer view, your prospects are brighter in the solar, 
wind, marine, and biomass industries. 

New opportunities are opening up in the private sector for job applicants who are passionate 
about sustainability, knowledgeable about renewable energy and energy efficiency, and eager to 
help corporations see the green light. Many companies aren't waiting around to see what the 
government will require them to do; they're creating staff positions to lead the way. This sort of job 
calls for a risktaking, entrepreneurial spirit who can take the initiative, build and lead a team, 
research and evaluate the latest research and development data and investment in solar, wind, and 
other breakthrough technologies, collaborate with experts with diverse skills, and guide the 
company's renewable energy direction. Good communication skills, as well as the ability to distill 
complex technological concepts for a nontechnical audience are a must. You would need at least a 
bachelor's degree in engineering, with a master's or Ph.D. often preferred, plus several years' 
experience managing engineering and development teams. 

 

4.2 Solar Power 
 
Sunlight is the most plentiful energy resource on Earth. According to the Union of Concerned 

Scientists, all of the energy stored in Earth's reserves of coal, oil, and natural gas is matched by the 
energy from twenty days of sunshine on Earth's surface. 

If you work overseas or would like to, solar is one way to go. World-watch Institute has 
reported that grid-connected solar, the world's fastest-growing energy technology, expanded by 60 
percent from 2000 to 2004. A joint study by Greenpeace and European Photovoltaic Industries 
Association (EPIA; www.epia.org ) found that if 205 gigawatts of photovoltaic capacity were in place 
by 2020, solar energy could provide two million jobs worldwide. 

The future of jobs in the solar sector is extremely bright, there will be many jobs for electrical 
and mechanical engineers as solar power heats up. A 2007 study by the ASES predicts a 10 to 12 
percent increase in these jobs over the next ten years. Depending on the job, you may be responsible 
for designing, modeling, and conducting computer simulations and analyses of structural 
components of solar panels, such as high-reliability connectors; solar generating systems; heliostats 
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(devices that track the movement of the sun); support structures; or other devices. Mechanical 
engineering positions will have you testing designs for optimal performance, for which you'll need to 
have knowledge of applicable materials and treatments, such as galvanization, and perhaps skills in 
mechanical design using software such as SolidWorks. Other mechanical engineering jobs require you 
to design, develop, and implement systems that include pneumatics, robotics, sensors, vision 
systems, lasers, and more. 

 

4.3 Wind Power 
 
From sailing vessels to Medieval windmills to the wind-driven water pumps that still dot the 

American countryside, humans have long found ways to harness the wind for free usable energy. The 
downside, of course, is that the wind doesn't blow all the time or in all places. It costs nothing to feel 
the wind blow, but the same can't be said for turning that wind into usable electric power. Wind 
power is already competitive with cheap coal, the most polluting form of energy production but it 
has other hurdles: 

 Many people find wind farms unsightly, making the development of urban sites 
nearly impossible.  
 Giant blades can injure and kill birds. (This has been largely resolved by improved 
siting and technology.) 
 Electricity produced during windy times can't be stored easily for calm days.   
 Electricity has to be transmitted from the turbines to where it's needed.   
 Global warming may alter wind patterns, affecting the location of future wind- power 
installations and the efficiency of those already built. 

Power companies, big businesses, and the government have noted which way the wind is 
blowing, however. Wind power is one of the most promising and fastest-growing renewable energy 
sources today, accelerated by strong policy support in roughly half the states and the lure of cost-
effective energy. 

If wind technology expands as expected, it will create tens of thousands of jobs. Some 
calculations indicate that every new 1,000 megawatts of electricity generated by wind power create 
3,500 manufacturing jobs. Every sort of job will be required, from climatologists and engineers to 
electricians and shipping clerks. 

There are many, many jobs involved in the manufacture of wind turbines. Junior wind 
engineers conduct siting, feasibility studies, new technology evaluations, conceptual designs, and 
performance estimates. Employers want to see a master's — especially in business administration. 

Measurement engineers design, implement, and manage various tests and measurements of 
wind turbines; install and calibrate such systems in the field; and analyze and evaluate the data. 
You'll need a bachelor's degree in electrical or mechanical engineering for these jobs. Mechanical 
engineers, with a bachelor's in mechanical engineering, work on design projects to develop and 
optimize new wind turbine and tower systems to include analysis for performance. 

 

4.4 Geothermal Power 
 
Not everyone lives in an area of high tectonic activity near a geothermal energy source, so 

researchers are looking for other ways to capture this energy. Advances in drilling and exploration 
technologies over the past twenty years have yielded engineered artificial systems that can emulate 
the world's best hydrothermal reservoirs. 

Geothermal energy in Romania is mainly located, in the western part of the country, in 
the Banat region and the western part of the Apuseni Mountains with the most important source 
located in the Bihor County especially around the city of Oradea, that has been using geothermal 
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energy for more than a hundred years. Theoretically, Romania has the third-highest potential 
geothermal capacity in Europe after Greece and Italy. 

Hungary's excellent geothermal potential is well-known. The country's geothermal energy 
production was used for direct heat supply, with most of the thermal water used in spas. Hungary 
has traditionally strong geothermal education, and despite the recession, such courses are still being 
given. In 23 locations there is thermal water heating, for example in Hódmezővásárhely, Szeged, 
Miskolc, and Szentlőrinc. 

However, geothermal power has high green job potential in both power plants and heat 
pumps because of the many new projects under development. Those jobs include ones traditionally 
needed to construct, operate, and maintain power plants, such as carpenters, backhoe operators, 
electricians, engineers, machinists, pipefitters, plumbers, and welders. 

 

4.5 Biomass Power 
 
The rapid rise in gasoline prices in the early twenty-first century has focused more public 

attention on biomass energy sources as one solution to the energy problem. Biomass includes plant- 
and animal-based materials, such as crops, crop residues, trees, animal fats, byproducts, and wastes. 
Plant-based biofuels come from a range of crops, such as barley, corn, soybeans, and mustard seed, 
as well as fast-growing trees like willow or sweetgum. They can be made from perennial grasses like 
bluestem and switchgrass. They can also come from the residues of plants that are used for other 
things, such as lumber and paper mill wastes (biomass feedstock) and crop residues; the methane 
given off by dumps and sewage plants, and even from used cooking oil. (The popular example is 
often given of people using the cooking oil residue from fast-food French fries to run their diesel 
vehicles.) The feedstock presently supplements up to 20 percent of the coal used in boilers at power-
generating plants. 

Bioenergy isn't pure green, however. It takes water, land, and other resources to produce it, 
and making and burning biofuels release greenhouse gases into the atmosphere, too. Biofuels take 
up cropland that could be used for food production and can drive up food prices. 

The job potential in biomass is especially interesting because it bridges the urban/rural 
divide. In rural areas, not only will jobs be stimulated in agriculture but there will also be the need to 
construct, operate, and maintain production facilities. In urban locales, jobs range from waste oil 
collection to manufacturing and construction opportunities associated with ethanol and biodiesel 
production facilities. Component manufacturers will have to make the parts to be used in ethanol 
and biodiesel plants, and the plants themselves will have to be built and operated. 

 
Ethanol 
Most cars now run on a gasoline-ethanol mix that includes about 10 percent ethanol. Many 

cars are now being manufactured with flex-fuel capability that allows them to burn up to 85 percent 
ethanol. 

Ethanol production from corn is suspect in many green circles because of the energy used, 
fertilizer application, soil depletion and runoff, and other elements of growing corn that can harm 
the environment. While it's true that corn-based ethanol has become politically popular, and there 
seems to be no question that there is a net energy gain — something in the range of 15 percent 
when compared to fossil fuels — ethanol is more expensive than gasoline, and a car can't travel as 
far on a gallon of the biofuel. 

 
Biodiesel 
A fuel that runs in unmodified diesel engines in cars, buses, trucks, construction equipment, 

boats, generators, and oil home heating units, biodiesel is usually made from soy or canola oil. It can 
also be made from recycled frying oil, animal renderings, and other oil sources. But perhaps the most 



20 
 

promising feedstock, in the long run, is algae — a phenomenally efficient photosynthesizer that 
produces enormous quantities of oil per acre relative to other sources. 

 
These fields need research scientists and assistants specializing in bioprocess, microbiology, 

genetic engineering, fermentation, molecular biology, and bio-organic chemistry. For the latter, you 
would need extensive experience in enzymology, a Ph.D. in biochemistry, chemistry, or a related 
discipline with at least five years' research experience, with additional experience in the industry 
desirable. 

 

Chapter 5: Green Transportation  

5.1 Background: the need for change 
 

Today, life in many cities in Europe is congested, noisy and polluted. Unless you manage to 
find one of the few relatively isolated pedestrianized areas, streets are often full of traffic, which is 
barely moving. Cars, often with a single person sitting in the driver’s seat, take up most of the road 
space. The increasing number of delivery trucks disappear at speed down side roads and block 
pedestrian and cycle routes while they make their deliveries. Cycle tracks – where they exist – are 
blocked by parked cars, or are full of cars that ignore the road markings. Cycle tracks often end at 
junctions – where the danger to cyclists is highest – leaving cyclists to fend for themselves at traffic 
lights. Frustrated passengers sit in buses stuck in slow-moving traffic worrying about missing 
appointments as they are delayed by the traffic. 

Increasingly, city authorities recognize that there is a need to change how we use the limited 
urban space, while at the same time reducing pollution and noise. In many cities, the centre and the 
main shopping streets are being pedestrianized. Cycle lanes are being put in, and cycle networks 
planned, while city authorities are trying to encourage people to cycle more. Cities are helping public 
transport move people around more quickly, and are requiring operators to use less polluting buses.  

While in some cities, such actions are extensive, in others they are isolated in an urban 
environment that is still dominated by the car. The vision that cities are starting to work towards is 
one of sustainable mobility, in which the transport system works equally for all of its users and where 
it does not operate in conflict with the environment. 

5.2 Sustainable mobility: what does it mean? 
 

The achievement of sustainable mobility requires that a wide range of objectives are met. It 
effectively means a transport system that has zero or minimal impact on the environment and which 
has no – or minimal – adverse social and economic impacts, while at the same time meeting social 
needs and supporting a sustainable economy. 

The transport system also enables activities that contribute to the health of the economy and 
the wellbeing of society more generally. From an economic perspective, transport should be 
delivered as efficiently as possible, as well as meeting the environmental and social conditions that 
have already been set out above. Inefficient use of transport vehicles and transport infrastructure is 
not just bad for the environment but is also bad for the economy. Congestion is a good example. 
While it would not make economic or environmental sense to eliminate congestion, at its current 
levels, particularly in many urban areas, congestion incurs significant costs for the economy and the 
environment. A sustainable mobility sector must reinforce a sustainable economy while reducing 
inefficiencies that damage the economy and the environment. 

For exemple, transporting goods by diesel railroad is already eight times more energy-
efficient than carrying the same cargo by diesel trucks, converting the rail system to electric power 
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would make it twice again as green. Even in a worst-case scenario — one in which all the electricity 
comes from coal-fired sources — the system would emit two-thirds less carbon dioxide per mile than 
that powered by diesel fuel, and it would cost five to six times less. 

5.3 How to support people to travel in a sustainable way? 
 

To change the way we travel, alternatives to private car transport should be more attractive 
and for most trips the obvious and best choice for people. This can be achieved through the following 
policy actions: 

‐ make public space people-oriented, rather than car-oriented; 
‐ make solid and sound investments for improving sustainable modes; 
‐ develop ‘Mobility as a Service’ for making multi-modal journeys easy and enjoyable; 
‐ support employers in encouraging more sustainable and healthy transport choices; 
‐ ensure that pricing policies make sustainable travel affordable; 
‐ make sustainable travel fast and attractive; 
‐ introduce environmental zones to deliver clean air in the most polluted and populated 

areas; 
- make zero-emission vehicles an affordable choice through better taxation. 
 

5.4 Sustainable and healthy jobs in green 
transportation 
 

Upping the average fuel economy, creating and implementing zero-emissions vehicles, and 
developing and using waste-based biofuels will spark innovation in every sector. Decreasing the 
number of individual vehicles on the road will expand the use of — and jobs in — mass transit. Both 
urban transportation systems and long-haul railroad offer potential for green jobs, especially when 
bolstered by federal subsidies and incentives. 

Urban transit systems, including bus, rail, and light rail, have already created and continue to 
create construction, maintenance, and operating jobs in big cities. 

A report for the European Climate Foundation estimated that the transition to electric 
vehicles will result in a net increase of 260,000 jobs in Europe by 2030, as a result of an increase in 
the number of jobs associated with producing renewable energy and putting the necessary charging 
infrastructure in place. After 2030, it estimated that a decline in jobs in the manufacture of motor 
vehicles and the production of fossil fuels would be more than compensated for by an increase in the 
number of jobs in other sectors. These increases would occur in the production of electricity and 
hydrogen, the manufacture of electrical equipment and, particularly, in related services. 

However, the complexity of automated vehicles will lead to jobs in the servicing and 
maintenance of such vehicles (including their software), while there will also be jobs involved in 
managing the system within which automated vehicles operate. The integration of the transport and 
energy systems, and an increased reliance on telecommunications infrastructure and operations, are 
also likely to lead to a need for more technical jobs to ensure that such systems continue to work 
together. 

The challenge from the perspective of jobs in transport is not in delivering a low carbon, 
sustainable mobility sector, as reports suggest that this will increase the number of jobs. The 
challenge is in ensuring that the automation of the transport sector is consistent with the delivery of 
a sustainable mobility sector, including the employment opportunities that it provides. 
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Chapter 6: Green Building  

6.1 History and Concept of Green Building 
 
“Green building” is also known as “sustainable building,” “sustainable construction,” or 

“green construction.” While there are many definitions for it, green building refers to both a 
structure (i.e., the constructed facility) and the processes responsible for constructing that structure, 
to be environmentally accountable and resource-efficient, throughout a building’s life cycle. 
Therefore, relevant activities span from conceptualizing, planning, designing, and constructing to 
operation, maintenance, renovation, and demolition. These are carried out with a focused 
consideration of a few core issues of energy use (and thereby carbon dioxide emissions), building’s 
effect on the adjacent ecology, selection of construction materials, and indoor environmental quality. 

The concept of the green building appears to have emerged in 1960s when many cities saw 
further, and rapid, urbanization as a result of constructing high-rise-tower buildings. Such physical 
infrastructures reflect the economic strength or growth of a nation and also validate the success and 
progress of human society. 

The growing “green movement,” particularly during the 1990s, responded with sustainable 
and wise use of natural resources for the reduction of greenhouse gas (GHG) emission, which is 
responsible for global warming and climate change. The green building then received increased 
popularity. 

The history of the green-building movement evolved owing to demand more energy-
competent and environmentally less-damaging construction practices. As it is practiced now, the 
approach includes an array of design strategies that focus on the selection of a suitable location and 
also of construction materials. Buildings consume almost 40% of energy in most countries. 

Green building or sustainable building is the process of having a constructed facility that 
encompasses ultimate energy efficiency, forward-thinking resources management, and general 
sustainable construction. 

 

6.2 Why build green? 
 
One of the single most effective green strategies available right now is to design and build 

environmentally friendly structures. Not only does it make significant progress toward a sustainable 
society, but it also creates legions of green jobs to boot. 

Green buildings conserve natural resources by using recycled, reclaimed, or sustainably 
produced materials. They improve air, acoustic, thermal, and water quality. They conserve water and 
reduce solid waste while they enhance and protect ecosystems and biodiversity. In the long run, they 
save money through reduced energy and resource consumption while contributing to the overall 
quality of life in the community. 

Not only do green buildings have a positive effect on the environment, but they also improve 
the health and well-being of their occupants, too. Extensive data confirm the obvious: People who 
work in healthy, attractive environments that make use of sustainable practices, such as improved air 
quality and natural light, enjoy life more and perform better. Test scores are higher for kids in green 
schools. Morale is higher for workers in green offices. A building that is also a good environment pays 
for itself not just in lower operating costs but in the health and productivity of the people who 
occupy it. And, most importantly for your purposes here, experts say the green building boom 
presents innumerable opportunities for green jobs. 

Cities are prime candidates for greener construction. Poorly managed cities contribute to 
many global environmental concerns. They consume ever-increasing amounts of the world's energy 
— now 75 percent, according to some estimates. Inefficient power and transportation systems pump 
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needlessly high amounts of greenhouse gases into the atmosphere — now 80 percent of worldwide 
emissions. 

Construction of new green buildings will not directly generate as many new green jobs as 
retrofitting because, for the most part, the work won't differ significantly from traditional 
construction, and the same crews can do both types of buildings. But many contractors, builders, and 
others are beginning to specialize in green construction because it's good for business. 

In the future, the buildings that aren't green will be the anomaly. Many architects are already 
looking beyond LEED platinum ratings to buildings that are net-zero-energy and better. All of this 
spells huge job opportunities in the green building trades.  

 

Chapter 7 : Green Organizations and 
ENGOs 

 
Green organizations reflect the green stage of consciousness, which strives for harmony, 

tolerance, and equality. While retaining a pyramidal structure, green organizations focus on 
empowerment to lift motivation and to create great workplaces. 

Then there are two main approaches, which states that green organizations are organized 
groups of people that aim to advance sustainability or business entities who perform those actions 
towards actively organizing sustainably. Despite definitional problems that revolve around common 
points or definitions, there are other challenges more related to the development of green 
organizations. 

The are three main features of green organizations. First, green organizations treat the 
environment as a valuable resource that should be protected. Furthermore, high sensitivity to the 
environment means that they undertake activities aimed not only at protecting it but also at 
improving its conditions. The second feature is a strong organizational culture. Organizational culture 
can be defined as a system of assumptions, values and social norms that stimulate the behavior of 
members of the organization that are important from realizing formally adopted goals . However, a 
strong organizational culture is characterized by a high intensity of such features as: degree of 
dissemination, depth of rooting or clarity of cultural patterns .  

So green organizations have a strong organizational culture whose fundamental value is the 
natural environment. The third feature is the low level of a centralization. This means that such 
organizations are not control-oriented and have a large openness to signal from distant parts of the 
organization. What is more, projects that come directly from employees are implemented. The scope 
of these projects covers activities in the field of CSR. 

An ENGO (environmental non-governmental organization) is a non-governmental 
organization (NGO) in the field of environmentalism. These organizations operate both locally and 
internationally which makes them play an important role in dealing with different kinds of 
environmental issues that are happening in the contemporary world. One of the most distinguishable 
things between environmental NGOs and environmental movements is that environmental NGOs 
have constitutions that state the rules of how power gets distributed among the people who are part 
of them.  

From the emergence of environmental NGOs in the 1970s and 1980s, back when people only 
started to acknowledge the seriousness of environmental issues, many developments have been 
made towards helping the planet and its inhabitants. Some notable examples of these contributors 
are WWF, Greenpeace, Conservation International, The Nature Conservancy, Friends of the Earth, 
Himalayan Wildlife Foundation and the Environmental Investigation Agency. 

Environmental non-governmental organizations play an important role in raising public 
awareness of environmental issues and in initiating a dialogue on the measures that should be taken 
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now and in the future in the EU's environment and climate policy. The European Union funds 
environmental NGOs through the LIFE program to help them contribute to current and future 
policies. Independent, non-profit, environmental NGOs active at the European level may apply for 
such funding annually. In one year, the EU usually supports between 25 and 30 organizations. NGOs 
currently funded include WWF Europe, Climate Action Network Europe, Friends of the Earth Europe, 
BirdLife Europe, and Slow Food. 

One of the most obvious places to seek a green job is with an organization whose mission is 
committed to environmentally friendly causes. Given some estimates of nearly two million nonprofit 
organizations around the world that address environmental, indigenous rights, and social justice 
causes, that constitutes a lot of potential jobs. Yes, many of them encompass more than just green 
issues, but the ethos of all of them is probably consistent with what you or any green job seeker 
would value. 

In Romania, at the end of 2015, 48,586 non-governmental organizations were active, 
according to the study "Romania 2017. The non-governmental sector - profile, trends, challenges", 
launched by the Foundation for the Development of Civil Society (FDSC). Surprisingly, although they 
are some of the most active and visible, environmental organizations represent only 3% of the total 
number. 

 
Top 5 ENGOs in Romania: 
1. Asociația AGENT GREEN 
2. WWF Romania 
3. Let’s Do It Romania 
4. Greenpeace Romania 
5. Asociata MaiMultVerde 

Chapter 8: Rebranding by recoloring: 
The Green Campaign 

8.1 General informations about Green Campaigns 
 
The image of a company has crucial effects on its situation on the market, influencing even 

its existence and functioning. Building a new image, by adopting green strategies, improves not only 
the company image but the whole business. Moreover, it helps protect the environment and live a 
healthier life for now and for future generations. 

There are two types of green campaigns:  

 An internal greening campaign, in order to manage an environmentally responsible 
business which improves the company culture and targets the internal public: the 
employees); and  

 An external greening campaign (which targets the external public: clients, media, 
governmental institutions, financial institutions, organizations of consultancy, 
purchasing, distribution, promotion, maintenance, cleaning, construction, etc.), in 
order to help the community live a healthier life and improve the company’s image, 
to promote its activity and its products / services. 

Each campaign must be planned in detail from all points of view:  
- resources (material, financial, labor force) 
- timeline 
- type of approach (classic, teasing, aggressive, crisis solving, etc.) 
- the target public 
- communication strategy (especially the channels of communication) etc. 
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Any campaign must be planned in detail long before the actual start of its implementation 
and the campaign’s indicators must be monitored every step of the way according to the “Campaign 
Plan”. In case of need, the plan is adapted to the actual and real context to reach maximum 
efficiency. 

Campaigning for a “green image” can re-color the company’s image. A positive and well-
known image among the target groups generates their loyalty, as well as credibility. Further, it brings 
welfare (a comfortable financial situation) and a pleasant work environment for both the employers 
and the employees. It is important that the ”green approach” should be embraced by all the 
employees, in order for them to be able to promote this concept of health, cleanliness, care, and 
respect for the public. 

 
 

8.2 The 11 steps of making a Green Campaign 

STEP 1: Defining the scope 
 
The scope of a campaign may be: launching a new product / a new line, opening a new 

business, extending a business, re-branding, solving a crisis, etc. For the greening campaign, the 
scope is to re-color the whole business in the eyes of the company’s public, in order to improve its 
image, to promote itself as a clean company, concerned about the environment and the well being of 
its public, and eventually to develop the business based on “green principles”. 

     The scope represents the mental anticipation of the result the activity is oriented to; it 
represents the need for an organization and must be set so that it should define the real interest of 
the company. 

 

STEP 2: The market analysis of the green campaign 
 
This step is definitely made in collaboration with the Marketing Department or the Marketing 

Expert of the company and it must cover issues such as: 

 Determining the covering area (the location of the campaign’s target public): the 
whole area affected directly and indirectly by the Greening Campaign; 

 Analyzing the reasons that have led to the Greening Campaign; 

 Analyzing the competition in the field / in the area and their care for the 
environment; 

 Identifying the differences among the strengths of the company and of the 
company’s competition, especially of those approaching Green Strategies; etc. 

 

STEP 3: Setting the objectives of the green campaign 
 
Mainly, the components of an objective are: 

 the element refers to; 

 the targeted level; 

 the temporal horizon. 
The objectives must be concrete and measurable.  
Nowadays the business field (and not only) promotes the so-called SMART objectives, which 

means that an objective must be: Specific, Measurable, Achievable, Relevant and Time-based. 
During the evaluation stage, there will be applied various procedures to each objective to 

measure the level of achievement and to check the deadlines. 
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STEP 4: Identifying the target group of the green campaign 
 
The Campaign Plan must include explicitly the categories of the public targeted. The PR team 

must make the financial and psychological profile of the target public. It is extremely important to 
know exactly: 

 who is the targeted public (what kind of people/organizations) 

 what the interests of the company’s public are;  

 what the company’s public reacts to; 

 what is their budget level (low / average/ high) etc. 
 
 
 
 
 

STEP 5: Building the strategy of the green campaign 
 
The PR team chooses the main event that best represents the campaign. It divides it into sub-

activities, which receive reference indexes, and allocates the staff to each sub-activity. For this, two 
important diagrams are necessary:  

 Work Breakdown Structure (WBS) - the diagram that allocates all the activities and 
sub-activities; 

 Organizational Breakdown Structure (OBS) – the diagram that allocates the staff to 
each activity / sub-activity. 

 

STEP 6: Establishing the communication strategy of the green campaign 
 
In this stage of the campaign, the PR team creates a corporate identity if it is a new company, 

or creates the campaign imagery based on the already existent corporate identity. This consists of: 

 colors (the psychology of colors is very important in a campaign; of course for a 
Greening Campaign green must be the central color) 

 logo 

 slogan 

 mascot 

 promotional materials (pens, papers, calendars, agendas, bags, caps, memory sticks) 

 employees’ uniform, accessories 

 interior and exterior design 

 cars’ colors and license plate 

 company website, Facebook, Twitter, etc. 
Therefore, the visibility elements must be chosen carefully as they should not generally be 

changed. 
The PR team must also choose the best channels of communication with the Target Public: 

written media, radio, TV, internet, outdoor publicity etc. It is extremely important which media is 
used for the Green Campaign, which radio or TV stations, on which websites the announcements are 
made, for how long and how often, how big or little the announcements are, who sends the message 
(an expert, a company key person, a VIP etc.). The whole communication package made of sounds 
and „noises”, colors, sizes, angles and motion, words, symbols and cultural references is meant to 
draw the Public’s attention to attract as many volunteers, for example, as possible. 

It is also extremely important what concepts the company promotes and in this case the 
“greening” concept must be constantly the central point during the whole campaign. It is forbidden 



27 
 

to send more than one message at the same time for the same Target Public as it would only 
produce confusion. 

The company should designate only one spokesman to send the message efficiently, 
resolutely and at the same time attractively. The message is to be memorable, loud and clear. 

 

STEP 7: Scheduling the green campaign 
 
Scheduling is mostly made with the GANTT Diagram, which presents the activities and the 

time allocated for each of them, using the same references like in WBS and OBS. 
The Gantt Diagram can be made on paper or the computer. There are even applications that 

help make a Gantt Diagram. 
 With the three diagrams – WBS, OBS, and Gantt – it is very easy to plan and monitor the 

implementation of the Green Campaign. 
 

STEP 8: Budgeting the green campaign 
 
In this stage of the campaign all the costs must be planned as those which are not budgeted 

do not exist (they cannot be obtained later). This budget is negotiated between the PR Officer and 
the Company Management and it is recommendable to leave a margin as the management often 
cuts the expenses during the negotiation.  

The sums to be spent must also be negotiated with the providers of an auction must be 
organized according to the country’s legislation. 

 

STEP 9: The risk assessment of the green campaign 
 
When the green campaign is planned, all the risks must be anticipated and solutions must be 

provided. So, ask you team: 

 What’s the worst thing that can come from this campaign / What’s the worst thing 
that can happen? 

 How can this campaign be misinterpreted in any way? 

 Can we potentially offend and/or isolate a segment of our market? 
 

 It is recommendable to write for each risk the: Severity, Likelihood and Risk Priority. 
 

STEP 10: The implementation plan of the green campaign 
 
During the implementation of the green campaign, all the activities are written down with 

their deadlines, problems that appeared, solutions to solve them, people involved (with their contact 
data), etc.  

All these are archived in the Campaign File for future reference (future campaigns). 
 

STEP 11: Post-evaluation of the green campaign 
 
The evaluation is made both during the implementation and after the end of the green 

campaign, according to the indicators established in step 3 and the timeline (the deadlines 
established in step 7).  

The media must be monitored concerning the event (it is important to know if something 
was written about the event/campaign, and what the impact was). 
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It is essential to make surveys among the participants in the event (volunteers, press 
representatives, authorities, internal public, etc.). 

After the end of the campaign, all the good and bad aspects must be analyzed in order to be 
able to make future campaigns even more efficient and to increase the impact. 

 
The main purpose of the Campaign Plan is to streamline the time consumed and the budget 

allocated while maximizing the positive impact of the green campaign. This helps preserve a healthier 
environment, save the resources, raise people’s awareness of the importance of green energy and, at 
the same time, improves the company’s image. 

Chapter 9: Environmentally Responsible 
Companies 

9.1 The rise of environmentally responsible companies 
 
In a business environment, corporate social and environmental responsibility is becoming 

increasingly an important issue. In today's world, there are many parts to consider when managing 
corporate social and environmental responsibility. The most critical are air, water, and soil 
toxification, climate change, exhaustion of resources (oil, water, forests), destruction of biological 
diversity and extermination of animal and plant species, environmental noise pollution, unmanaged 
waste; which overcome the potential of nature to purify and renew itself. There is no formula for 
achieving corporate social and environmental responsibility. 

It is essential to take into account the philosophical aspect of such kind of managing, where 
the main questions are: what is the responsibility of the companies that generate long-term 
competitive advantage and what is a type of implication of such success on the environment, society, 
and the consumers. By adopting social and environmentally responsible practices, the company 
achieves better performance, reputation and overall commitment. It usually has a positive effect on 
the company‘s support for the environment, adoption of corporate environmental responsibility and 
green practices. Governmental support strongly creates the effect of green management and 
encourages policies that are supported by financial aid and technical resources. 

Regarding global environmental problems, businesses started to recognize environmental 
protection as an important part of corporate social responsibility. Consequently, environmental 
protection has begun to have a significant influence on corporate thinking. Broadly speaking, 
environmental corporate social responsibility is concentrated on the company‘s eco-activities as well 
as the prevention or minimization of negative environmental problems that are caused by the same 
companies. Some authors believe that environmental corporate social responsibility should add the 
areas of corporate governance, credibility, and environmental performance. Different measures 
include reduction of energy consumption, control of pollution and even green energy-saving plans. 
Green IT human capital and Green IT structural & relational capital refer to the company‘s tendency 
to shape products and services that meet the real needs of the customers. 

A business with a higher capacity will easily implement strategic environmental policy. 
Market orientation and organizational support are essential elements of corporate environmental 
strategy. 

There are companies that are solving ecological problems in order to get additional profit. 
For example, they might use some low-cost materials in their production process with the goal to 
increase the profit from their manufactured products. Another type of company is the ones that 
manage corporate social and environmental responsibility in order to strengthen their positive image 
which is giving them the possibility for additional profit. It can be concluded that destructive human 
actions towards nature lead to the disappearing of ecosystems, climate change, and global warming. 
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9.2 Managing business by use of ecological standards 
 
The most dangerous ecological consequences of managing a business without the use of 

ecological standards are: spreading oceans on earth, disappearing of islands or parts of the 
continents, lack of drinking water resource, ecosystem destruction, etc. It is important to underline 
that managing corporate social and environmental responsibility is in extremely close connection 
with society as a whole. There was an example of that connection that occurred on January 31, 2019, 
in Belgium. 'Tens of thousands of children marched in Belgium, the fourth such protest in what has 
become a weekly routine, demanding urgent action on climate change'. 

It is important to make a long term environmental and social evaluation in managing a 
company's activities, as well as to provide the insurance in a case of harming ecology or social 
environment. This means that in the event of a violation of social or environmental responsibility, the 
company must pay the penalty and organize cleaning and restructuring of harmed place. Such 
companies must be certified on International Ecological Standard (ISO) 1400 about ecological 
management and they have to use the most innovative technologies to provide effective 
management of corporate social and ecological responsibility. It is important to have monthly and 
annual reports of CSR and environmental preservation measures. It is also useful to oblige on 
International Ecological Standard (ISO) 1400 with the aim of auditing of management quality system 
of social and environmental responsibility. For example, such kind of auditing is important and 
obligatory for licensing of business related to the environment. 

Managing corporate social and environmental responsibility is taking place in developed 
countries. Unfortunately, it is highly neglected when companies from developed countries open their 
production in poor countries. It has been proved that some firms engage incorporate social and 
environmental responsibility, only to focus their attention on their targeted public from their 
unethical acts such as exploiting their workers with low salaries or inappropriate working conditions, 
tax avoidance, environmental degradation, pollution over the limits. 

The conclusion is that the real understanding culture of managing corporate social and 
environmental responsibility is far from ideal in 21st-century corporations, which are still highly 
oriented on profits by any cost. However, that cost can be destructive for the world society as a 
whole. Corporation's leadership is the one which is responsible, not only for gaining profits but for 
the improvement of the society, when they are true to their mission of managing corporate social 
and environmental responsibility as a really important task for the survival of the society and our 
planet. 

 

9.3 Eco-friendly companies to learn from 
 
The demand to “go green” is affecting companies across various industries, from fashion to 

technology. Organizations of all sizes are beginning to recognize how vital their processes are for the 
environment. Though we still have a long way to go before we’re achieving the right results on a 
global scale, there are some businesses out there that seem to be leading the earth in the right 
direction. 

If you’re looking for inspiration to start your sustainable initiative, the following list of the 
best sustainable companies on the market right now is sure to help. 
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1. IKEA 
 

IKEA’s invested in sustainability throughout its entire business operations, including things 
customers can readily see and things they can’t. It starts with its supply chain, where the Swedish 
furniture-maker has sourced close to 50 percent of its wood from sustainable foresters and 100 
percent of its cotton from farms that meet the Better Cotton standards, which mandate reduced user 
of water, energy and chemical fertilizers and pesticides. You can also see their commitment to 
sustainability at the store. IKEA has more than 700,000 solar panels powering its stores and plans to 
start selling them to customers in the UK. In 2012, IKEA announced its goal to be powered by 100 
percent renewables by 2020 – but just four years later, it upped the ante aiming to be a net energy 
exporter at the same time. 

 
2. Nike 

 
Nike hasn’t always had a stellar record when it comes to corporate sustainability, but they’ve 

made a lot of change that’s doing a lot of good. Nike topped Morgan Stanley’s list in 2015 of most 
sustainable clothing and footwear brands. The key to its success is the company’s robust disclosure 
about its supply chain and production practices. They’re also making it easier for designers to make 
green choices with an app that helps you compare the environmental footprint of different fabrics. 
Like, Patagonia, it also uses post-consumer recycled materials in some of its products, including its 
2011 World Cup jerseys. It’s also redesigned its boxes to reduce packaging, committed to eliminating 
chemical discharges, invested in energy efficiency in its factories and more. Nike is also partnering 
with NASA and other government agencies to spark innovation in chemistry to green the processing 
of raw materials into goods. 

 
3. Panasonic 

 
Panasonic doesn’t get as many public accolades as many companies (something that 

Interbrand, which ranks companies on sustainability, calls the 'gap'), but it consistently wins high 
marks from experts. Like many companies on this list, Panasonic has ambitious energy goals, both in 
terms of efficiency and renewables, and it also focuses on making environmentally friendly products. 
What sets them apart is the way they’ve incorporated sustainability into their day-to-day life. It 
moved its North American headquarters from suburban Seacaucus, New Jersey to a LEED-certified 
building in downtown Newark by Penn Station, an intentional move to eliminate the need for 
employees to drive to work and reducing their carbon footprint. They’re also partnering with several 
companies to make a demonstration Sustainable Smart Town in Japan centered around 
sustainability. 

 
4. Google 

 
Google has also made some tremendous efforts in going green by slashing its energy usage 

and supporting green energy projects. For instance, Google has constructed the world’s most energy-
efficient data centers and continuously campaigns for the need for energy conservation and the use 
of renewable energy sources as well as clean energy products. Google has supported and funded 
green energy projects by buying and installing numerous windmills and solar panels. 

 
5. Tesco 

 
Tesco, a British grocery supply chain company, is not left behind in integrating green 

elements in its processes. Specifically, it offers shoppers who return shopping bags savings. Besides 
that, the energy powering its stores is from wind power. It has also heavily invested in recycling, the 
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use of biodiesel truck for making deliveries, and estimating its carbon footprint on each item sold to 
have a better approach towards environmental sustainability. 

 
6. Amazon 

 
Amazon is one of the biggest online marketplaces in the world, but that doesn’t stop it from 

striving to be an eco-friendly brand too. When you’re a big company like Amazon, you’re under even 
more scrutiny from your target audience, as they expect you to go above and beyond to make a real 
difference. 33% of consumers say that they believe brands are highly responsible for the 
environment. 

Amazon’s dedicated sustainability hub allows the company to share information about its 
relentless commitment to being like other environmentally friendly businesses. The Amazon 
Sustainability data initiative shows the investment that this company is making into overcoming key 
obstacles that prevent other businesses from succeeding in their earth-friendly enterprises. 

What’s more, Amazon regularly partners with other leading companies like P&G to help them 
rediscover and design more sustainable packaging and delivery strategies to serve their customers. 

 
7. Apple 

 
Apple is the talk of the tech world right now, once again, after just announcing the arrival of 

the iPhone 11. As part of the new launch, Apple tried to draw attention to its green initiatives. 
Although it hasn’t always been one of the top eco-friendly companies, Apple has been taking 
additional steps lately to prove that it does care about the environment. 

For instance, the iPhone 11 is available in various materials, including 100% recycled 
aluminum. Additionally, Apple uses various recycled components within the internal elements of the 
phone too. At the same time, Apple is also taking additional steps to promote its trade-in scheme, 
which allows owners of existing iPhones to switch their old model out for something new. 

The trade-in scheme gives people access to extra cash towards their new phone so that 
consumers aren’t just stock-piling old products. 

 
8. HP (Hewlett Packard) 

 
Hewlett Packard is another computing company that has consistently undertaken sustainable 

manufacturing and processes to reduce the harm its products pose on the environment. Particularly, 
it has taken impressive steps in ensuring the current HP branded materials are 100% recyclable. It 
has also revamped its computer disposal strategy by opening various operational e-waste recycling 
plants across the globe. Further, HP takes back computer equipment of all brands and is committed 
to the use of renewable energy sources. 

 
9. Tesal Motors 

 
Telsa Motors is a business involved in the manufacturing of eco-friendly cars. The amazing 

aspect of it is that it does so without forfeiting the power and speed of the cars. The electric-
powered cars made by Tesla Motors are very efficient and can go from 0 to 60 in just 3.9, with a 
tantamount of 256MPG from its electric output. The cars are sleek and their overall maintenance 
costs are also cost-effective. 

 
10. Honda 

 
Honda has taken various steps to be 100% on par with its environmental protection duty as 

an auto company. The company has invested a lot of resources in producing fuel-efficient vehicles 
and is constantly seeking ways to develop a hydrogen fuel cell-powered vehicle. As such, Honda is 
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ranked as one of the most fuel-efficient auto producers. At the same time, the company promises to 
cut down its carbon dioxide emissions. The company is also researching intending to foresee a day 
when most cars will depend on hydrogen fuel as opposed to gasoline. 

 
11. Toyota 

 
Toyota, the world’s largest car manufacturing company, has also come up with innovative 

cars that reduce the overall carbon footprint. One of the most outstanding cars is the Prius model 
which is also celebrated as the world’s first mass-market hybrid vehicle. The car has been sold to 
more than 38 countries worldwide and even EPA has acknowledged its efficiency in terms of fuel 
consumption. In the UK, it is categorized as the third least carbon-emitting vehicle. 

 
12. DHL International Romania 

 
DHL International Romania was elected the most environmentally responsible company in 

the Green Business Index 2017 edition, because it demonstrated, during the reporting year, that it 
mobilized its resources and managed its businesses to ensure prosperity and profitability in the long 
run. long, taking into account environmental aspects in its current activities. 

Chapter 10: Climate Change 

10.1 A Definition of Climate Change 
 
Climate change refers to any change in climate over time, whether due to natural variability 

or as a result of human activity. The Intergovernmental Panel on Climate Change (IPCC) uses a 
relatively broad definition, referring to a change in the state of the climate that can be identified (e.g. 
using statistical tests) by changes in the mean and/or the variability of its properties, and that 
persists for an extended period, typically decades or longer. Climate change may be due to natural 
internal processes or external forcings, or to persistent anthropogenic changes in the composition of 
the atmosphere or in land use. 

The IPCC makes a distinction between climate change that is directly attributable to human 
activities and climate variability that is attributable to natural causes. Either definition may be 
suitable depending on the context of analysis. 

 

10.1.1 Human Causes of Climate Change: 
 
Greenhouse gas emission 
These gases accumulate in the atmosphere, blocking heat from escaping, and they don't 

respond to the temperature changes (the greenhouse effect). When they remain for an extended 
period in the atmosphere, they are likely to cause climate change.  

Greenhouse gas emission is a major human cause of climate change, and their sources 
include transportation, electricity production, burning fossil fuel in industries, commercial and 
residential application, agriculture, and land use. These gases include: 

- Carbon dioxide (CO2, or Carbon IV Oxide) is the main greenhouse gas produced through 
human activities that leads to adverse climate changes. It is a result of burning fossil fuels like coal, 
oil, and gas. Fossil fuel generates electricity worldwide, leading to high emissions of CO2. Locomotion 
is the second-largest source of carbon emission; humans contribute daily to CO2 emissions by use of 
transport vehicles either for leisure or business purposes. 
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- Methane accounts for about 16 percent of greenhouse gas emissions. The petroleum 
industry and agriculture emit methane, especially from the digestive systems of grazing animals, 
manure management, and rice cultivation. It also accumulates through waste decomposition in 
landfills. It is a far more active greenhouse gas than CO2. 

- Cultivation practices like the use of organic and commercial fertilisers lead to the emission of 
nitrous oxide. It also accumulates in the atmosphere through fossil fuel combustion, nitric acid 
production, and biomass burning. 

- Chlorofluorocarbons and hydrofluorocarbons are used in home appliances like the 
refrigerator and industrial applications. They are associated with severe atmosphere impacts like 
ozone layer depletion and heat-trapping. 

 
Deforestation 
Deforestation is one of the major human causes of climate change; trees capture greenhouse 

gases such as CO2, preventing them from accumulating on the atmosphere, which could result in 
warming our planet. Most forests are getting cleared to create space for agriculture, buildings, and 
other human activities.  

Trees take in carbon dioxide and deliver oxygen to the atmosphere during photosynthesis; 
hence, surplus carbon iv oxide is stored in the plants to help in growth and development. When we 
cut trees, their stored CO2 gets released to the atmosphere, which contributes to global warming.  

Trees also help in regulating regional rainfall which prevents floods and drought in the area, 
cutting down trees influences the rainfall patterns globally. Deforestation also leads to changes in the 
landscape and the earth's surface's reflectivity, which leads to increased absorption of energy from 
the sun that results in global warming leading to changes in climate patterns. 

 
Agriculture 
Food is a basic human need, but before you get it on your table, it goes through production, 

storage, processing, packaging, transportation, and preparation. Every step of food production 
releases substantial amounts of greenhouse gases. Agriculture is one of the most common human 
causes of climate change through emissions of gases and the transformation of forests to agricultural 
land.  

The modern agriculture practices and food production method using synthetic fertilizers are 
great contributors to greenhouse gas emissions, global warming, and climate change. The 
introduction of large scale farming has led to deforestation and machine intensive farming, which 
contributes to carbon emissions.  

In livestock farming, ruminant animals digest their food through enteric fermentation that 
results in methane production; there are also substantial methane emissions from irrigated rice 
fields. Generally, agriculture contributes to climate change through deforestation, biodiversity loss, 
acidification of the oceans through agricultural chemical wastes, and accelerated soil erosion. 

 
Industrialization 
Although the industrial revolution, and industrialization, has led to improved living conditions 

in various aspects, it is associated with adverse environmental effects that cause climatic changes. 
With recent innovations, human labor has been replaced with machinery that uses new sources of 
energy in the industries.  

Manufacturing involves the use of large amounts of power and the alteration of natural 
systems; it is directly responsible for domestic emissions and indirect emissions through electricity 
and fuel use. The manufacturing operations are linked to direct greenhouse gas emissions, for 
instance, in the production of chemicals, iron, or steel, which are highly energy-intensive.  

People are moving to urban areas in search of employment; urbanization is another great 
contributor to climate change. It results in overcrowding, pollution, and poor sanitation; massive 
urbanization can also lead to deforestation, emission of more greenhouse gases. 
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Increased commercialization and industrialization increase the use of fossil fuels leading to 
global warming and climate change. 

Human emissions and activities have caused the highest percentage of global warming, 
which has resulted in climate change, in recent years. The global warming indicators are clear from 
increased temperature, humidity changes, sea level rising, showing that the land is warming up very 
fast due to fossil emissions, and thus changing the climate.  

The fingerprints that humans have left on the environment through industrial activities and 
civilization can be seen in the oceans, atmosphere, and the earth's surface. 

 

10.1.2 Natural Causes of Climate Change: 
 
There are lots of natural causes that lead to changes in the climate system. 
Natural cycles can cause the climate to alternate between warming and cooling. There are 

also natural factors that force the climate to change, known as forcings. 
 
Natural Cycles: 

- Milankovitch cycles – As Earth travels around the sun, its path and the tilt of its axis can 
change slightly. These changes, called Milankovitch cycles, affect the amount of sunlight that falls on 
Earth. This can cause the temperature of Earth to change. However, these cycles take place over tens 
or hundreds of thousands of years and are unlikely to cause climate change. 

- El Niño Southern Oscillation (ENSO) – ENSO is a pattern of changing water temperatures in 
the Pacific Ocean. In an 'El Niño' year, the global temperature warms up, and in a 'La Niña' year, it 
cools down. These patterns can affect the global temperature for a short amount of time (months or 
years) but cannot explain the persistent warming that we see today. 

 
Natural Forcings: 

- Solar irradiance – Changing energy from the sun has affected the temperature of Earth in the 
past. However, we have not seen anything strong enough to change our climate. Any increase in 
solar energy would make the entire atmosphere of Earth warm, but we can only see warming in the 
bottom layer. 

- Volcanic eruptions – Volcanoes have a mixed effect on our climate. Eruptions produce 
aerosol particles that cool Earth, but they also release carbon dioxide, which warms it. Volcanoes 
produce 50 times less carbon dioxide than humans do, so we know they are not the leading cause of 
global warming. On top of this, cooling is the dominant effect of volcanic eruptions, not warming. 

 

10.2 Main Evidence of Climate Change 
 
Climate change is linked to changes in precipitation patterns, rain and drought periods, to an 

increase in average temperature and the frequency of hot days and hot nights, to an increase in 
extreme weather events such as intense tropical cyclones, heat-waves, and heavy rainfall, to the 
decrease of mountain glaciers and snow cover areas around the globe, and to changes in seasonality 
and ecosystem processes, among others. 

 

10.2.1 Changes in temperature 
 
The IPCC Fifth Assessment Report indicates that “each of the last three decades has been 

successively warmer at the Earth’s surface than any preceding decade since 1850” . Scientific data 
presented in the report also suggests that the average temperature of the earth’s surface (land and 
ocean) show a warming of 0.85%°C over the period 1880 to 2012. Temperature is expected to grow 
between 1.8°C to 4°C by the year 2100 if no action is taken. Data suggest that even with an increase 
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of 1.8°C, the earth would feel the largest increase in temperature than any century-long trend in the 
last 10’000 years. 

According to the IPCC Fifth Assessment Report, “adaptation and mitigation choices in the 
near-term will affect the risks of climate change throughout the 21st century (high confidence).  

 During this near-term period, risks will evolve as socioeconomic trends interact with the 
changing climate. Societal responses, particularly adaptations, will influence near-term outcomes. In 
the second half of the 21st century and beyond, global temperature increase diverges across 
emission scenarios. During this longer-term period, near-term and longer-term adaptation and 
mitigation, as well as development pathways, will determine the risks of climate change.” 

In Hungary 0,5-3 °C elevation of the mean temperature is predicted until 2050, in bigger 
cities it may even reach 3.8 °C. The sealing level increases with an average of 52-98 cm until 2100. 

In Romania, the average annual air temperature has increased in the last 33 years by 0.5 
degrees Celsius (1981-2013 / 10.2 degrees Celsius) compared to the entire period analyzed (1901-
1980 / 9.6 degrees Celsius). For the period 2001-2030, compared to 1961-1990, an increase in 
average temperature is projected monthly of the higher air during November-December and the 
warm period of the year (May-September), of about 1oC, slightly higher values (up to 1.4 of -1.5 oC) 
being at mountain, in the south and west of the country. During the cold period of the year, the 
heating does not exceed 1 ° C 

The average annual heating in Romania is between 0.7 oC and 1.1 oC, the greatest values 

being in the mountain area. 

 

10.2.2 Changes in precipitation 
 
According to the IPCC Fifth Assessment Report, “in many regions, changing precipitation or 

melting snow and ice are altering hydrological systems, affecting water resources in terms of 
quantity and quality. Glaciers continue to shrink almost worldwide due to climate change, affecting 
runoff and water resources downstream. Climate change is causing permafrost warming and thawing 
in high-latitude regions and high-elevation regions .” 

In Europe, changes in precipitation vary substantially across regions and seasons. Annual 
precipitation is generally projected to increase in northern Europe and to decrease in southern 
Europe. The projected decrease in southern Europe is strongest in the summer. 

 

10.2.3 Changes in wind speeds 
 
The IPCC Special Report on “Managing the risks of extreme events and disasters to advance 

climate change adaptation”  shows evidence on changes in the average wind speed over the century 
at a height of 10m above the surface. 

About tropical cyclones, the report concludes on page 165 that “It is likely that there has 
been a poleward shift in the main northern and southern storm tracks during the last 50 years”. 
More commonly, annual wind extremes for coastal locations will typically be highest at mid-latitudes 
while those expected once every century will be highest in the 10° to 25° latitude tropics. 

 

 
10.2.4 Changes in lightning patterns 
 
The IPCC Fourth Assessment Report states that there is insufficient evidence to determine 

whether trends exist in lightning. Various climate model simulations have shown that lightning 
activity will increase in a warmer climate. These studies indicate an approximate 10% increase in 
lightning activity globally for every 1K warming. Optical Satellite Measurements over the period 
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1999-2008 support this activity. Data can be downloaded or viewed as a movie from the National 
Aeronautics and Space Administration (NASA). An impressive animated example showing monthly 
strikes globally from 1995-2012 can be downloaded from NASA. However, radio measurements of 
lightning using the Schumann Resonance method have shown a regular decline over recent years, 
which has yet to be explained by climatologists. Airborne particles and/or ice particles from aircraft 
emissions could be seeding rainfall before storms become stabilized. 

 

10.3 The Rise of Adaptation to Climate Change 
 
Successful human societies are characterized by their adaptability, evidenced throughout 

human existence. However, climate change introduces a new challenge, not only because of the 
expected rise in temperature and sea-levels but also due to the current context of failure to address 
the causes of poverty adequately. As a result, policy supporting adaptation has been cast as a 
necessary strategy for responding to both climate change and supporting development, adapting the 
focus of much recent scholarly and policy research. 

Adaptation to climate change can be described as the adjustment in ecological, social or 
economic systems in response to actual or expected climatic stimuli and their results. It refers to 
changes in processes, practices, and structures to moderate potential harm or benefit from 
opportunities associated with climate change. 

Although adaptation to anthropogenic climate change may represent a new need, adaptation 
to take advantage of new opportunities and minimize unfavorable consequences of environmental 
change has existed since the beginning of human presence on Earth. Charles Darwin’s 1859 The 
Origin of Species represents one of the roots of the concept of biological adaptation because his 
work provided evidence of evolution, which formed the basis for evolutionary biology. Adaptive 
strategies are also an integral part of the development of societies because they enable the 
management not only environmental variability but also perturbations in social, economic and 
political variables. 

What is distinct about climate change is that adaptive processes will have to take into 
account not entirely understood, but certainly extensive, impacts on hydrology and water resources, 
agriculture and food security, terrestrial and freshwater ecosystems, coastal zones and marine 
ecosystems, human health, human settlements, energy and industry, and insurance and other 
financial services. These impacts will have profound economic, social, demographic, technological 
and political implications. Such impacts will be unique in their scope and range, going beyond 
national boundaries and penetrating a broad array of policy and theory discourses because of the 
global nature of climate change. Aspirations for responding to such conditions could cause numerous 
strategies, however, not all responses will be beneficial to growth and development. 

Choices for reacting to the changes, therefore, will require trade-offs and difficult decisions, 
because achieving successful adaptation in the future may not be the same as responding to existing 
conditions. Adaptation to climate change as set out in the policy-oriented academic literature 
provides scarce practical guidance for policymakers and raises numerous conceptual questions, not 
least whether the process of achieving adaptation is any different from the process necessary for 
sustainable development. There has also been proof of lack of cohesion, dialogue, and a parallel 
between adaptation science and adaptation policy. Initially, this could be explained by the two 
communities having different objectives. The growing theoretical adaptation literature remains 
focused on definitions, and yet the policy discourse on adaptation struggles to interpret these. 
Inconsistency between the two requires clarity on adaptation in each discourse and the conceptual 
linkages between them. Although scholars and policymakers have advanced in addressing these 
conceptual gaps in the last two decades, adaptation to climate change is driven by a community of 
practice that is using a discourse separate from related development frameworks for responding to 
risk. As a result, it is necessary to examine the roots, meaning, and implications of adaptation to 
climate change in the context of other theories in risk and development. 
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Chapter 11: Effects of Climate Change 
 
Climate change has important health, economical, ecological and public safety consequences 

that become more and more apparent. 
The direct effect includes heat waves, injuries and increased mortality due to floods, wildfires 

and storms, the decrease of ecological diversity. The indirect effect belongs to the alteration of 
infectious disease structure, water quality, air quality, the waning food quality, and the destruction of 
public safety. 

11.1 Effect of Climate Change on Human Health 
 
The health consequences of climate change can be categorized as primary, secondary and 

tertiary effects. 
- Primary effects are the heat waves, the decreased cold periods, the effects of floods and 

accidents.  
- Secondary effects are infectious diseases, allergy, increased number of conditions in 

connection with air pollution.  
- Tertiary effects includes those diseases that belong to famine. migration of population and 

conflicts to obtain scarce resources. 
The manifestation of health effects is influenced by environmental conditions, socio-

economical situation, the quality of health services, the preparedness and accessibility of healthcare 
system, the steps of the government toward adaptation and the awareness of the population. 

There are many exposed groups to climate change, especially children, the elderly, pregnant, 
and people with chronic diseases. Socio-economically the outdoor workers, urban inhabitants, 
people living in distant areas and low income are considered vulnerable groups. Geographically 
vulnerable are those people who live in tropical/subtropical areas of the Arctic. 

One of the most important consequences of climate change in parallel with greenhouse gas 
emission is the poorer air quality. The elevation of pollutants leads to the increase of chronic lung 
diseases (eg. COPD) and many types of allergies. The weakening of the immune system results in the 
growing number of upper- and lower respiratory tract infections, particularly among smokers. The 
longer warm periods lead to prolonged vegetation periods of weeds and pollen production, the 
strong wind may transfer the allergens to the previously undisturbed area. 

Access to drinking water may become a greater challenge due to the drought, and it will be 
more expensive. The warmer water temperatures facilitate the growth of toxic algae that may block 
the recreational use and consumption of the water supply. 

An important consequence of the air pollutant accumulation is the thinning of the ozone 
layer and the greater amount of ultraviolet radiation reaching the earth's surface. 

The health effects of UV radiation will become more obvious in the upcoming 40-50 years. 
The UV-B radiation affects mainly the skin, eye and immune system. The increased exposition is 
proved by the elevated incidence of malignant melanoma and other skin cancer cases, as well as 
photodermatoses and cataracts. 

Novel researches investigated the effects of climate change on mental health. The increased 
adaptation, the uncertainty, fear of future and natural catastrophes may all manifest in a more 
prevalent occurrence of depression, anxiety disorders or even suicide. 

Climate change alters the structure and global distribution of infectious diseases. Due to 
longer warm periods, the vectors spread more widely to other geographical locations. The lack of 
drinking water, poorer food quality, the growing number of susceptible individuals favor the spread 
of infections. 

From the vector-borne infections, the most important are: Lyme-disease (transmitted by 
ticks), malaria (transmitted by mosquitoes), and Hantavirus (transmitted by rodents). 
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Food- and waterborne diseases may manifest as enteral infections like Salmonellosis and 
Campylobacteriosis. Viruses and protozoa may also cause gastroenteritis. 

The elevated temperature-related morbidity is summarized as heat-related illnesses. In the 
pathogenesis of these conditions, the complex effect of strong solar radiation, heat waves, 
insufficient airflow, high humidity, intensive physical work, the lack of acclimatization, use of illicit 
and licit drugs influencing the body’s heat balance are also observed. 

The spectrum of heat-related conditions is wide, extends from the mild heat rash to the life-
threatening heat-stroke. In the prevention, the preparedness of employees, education of early 
recognition of symptoms and providing adequate first aid are emphasized. 

The employers may prevent heat-related illnesses with a proper workplace risk-assessment, 
the structure of the workplace, choosing the right technology, applying adequate management and 
work-organizing techniques, providing personal protective equipment and collective workplace 
protection. 

The occupational health service may contribute to the prevention with the recognition of 
vulnerable employees, helping in the adaptation and rehabilitation, continuous education, a regular 
health screening and organizing first-aid. 

Media also plays a key role to inform the population and give useful lifestyle advice. 
Global, international, as well as national measures and action plans, are needed to mitigate 

the harmful effects of climate change, considering also the sustainable development goals to 
preserve the integrity of the ecological system and human society for the future. 

 
Temperature-Related Death and Illness 
 
Increasing concentrations of greenhouse gases lead to an increase in both average and 

extreme temperatures. This is expected to lead to an increase in deaths and illness from heat and a 
potential decrease in deaths from, particularly for several communities especially vulnerable to these 
changes, such as children, the elderly, and economically disadvantaged groups. Days that are hotter 
than the average seasonal temperature in the summer or colder than the average seasonal 
temperature in the winter cause increased levels of illness and death by compromising the body’s 
ability to regulate its temperature or by inducing direct or indirect health complications. Loss of 
internal temperature control can result in a cascade of illnesses, including heat cramps, heat 
exhaustion, heatstroke, and hyperthermia in the presence of extreme heat, and hypothermia and 
frostbite in the presence of extreme cold. Temperature extremes can also worsen chronic conditions 
such as cardiovascular disease, respiratory disease, cerebrovascular disease, and diabetes-related 
conditions. Prolonged exposure to high temperatures is associated with increased hospital 
admissions for cardiovascular, kidney, and respiratory disorders. 

 
Mental Health and Well-Being 
 
The effects of global climate change on mental health and well-being are integral parts of the 

overall climate-related human health impacts. Mental health consequences of climate change range 
from minimal stress and distress symptoms to clinical disorders, such as anxiety, depression, post-
traumatic stress, and suicidality. Other consequences include effects on the everyday life, 
perceptions, and experiences of individuals and communities attempting to understand and respond 
appropriately to climate change and its implications. The mental health and well-being consequences 
of climate change-related impacts rarely occur in isolation, but often interact with other social and 
environmental stressors. The interactive and cumulative nature of climate change effects on health, 
mental health, and well-being are critical factors in understanding the overall consequences of 
climate change on human health. 

 
The Future of Human Health 
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In central European regions, climate change will generally decrease the mortality rate related 
to cold weather conditions, leading to a short-term improvement in the quality of life over 
approximately the next 15 years. In the longer run, however, the impacts of climate change will 

be negative and the quality of life will decline as the European Commission says. For 
example, in Germany, projections show a 20% increase in heat-related deaths in the 2080s compared 
with the 1980s, which is not likely to be compensated by reductions in the number of cold-related 
ones. Furthermore, although there is an agreement that the risk of a potential spread of malaria in 
Europe is very low undercurrent socio-economic conditions, some Eastern European countries might 
be at risk. In Eastern European countries, where per capita health expenditure is relatively low, 
health services are less efficient in detecting and treating malaria cases, and the environmental 
measures to control mosquito distribution are poorly implemented. This could eventually contribute 
to the uncontrolled spread of the disease in these countries. 

In the 2080s, without adaptation measures and physiological acclimatization, the effect of 
heat- and cold-related mortality changes depending on the set of exposure-response functions used. 
The range of estimates for the annual increase in mortality (caused by heat and without 
acclimatization) is between 60,000 and 165,000. Physiological and behavioral responses to the 
warmer climate would have a very significant effect in reducing this mortality, potentially reducing 
the estimates by a factor of five. The range of estimates for the decrease in cold-related mortality is 
between 60,000 and 250,000, although there also may be a decline in the sensitivity of mortality to 
cold. 

 

11.2  Effect of Climate Change on Agriculture 
 
Climate is the principal determinant of agricultural productivity, it affects crop productivity 

and livestock production, which are important components of food security in the world. It also 
affects available water resources and soil properties, so this brief review is presenting some of the 
themes or findings regarding the climate changes on agriculture, the possible regional impacts of 
climate change to agricultural systems and some adaptation procedures. Today, the problem is not 
that too little sun warmth is reaching the earth, but that too much is being trapped in our 
atmosphere, this is why scientists have stopped focusing just on global warming and now focus on 
the larger topic of climate change. 

The agricultural sector is considered the first as a result of climate changes, the increases in 
temperature coupled with more variable precipitation will reduce the productivity of crops, and 
these effects will outweigh the benefits of increasing carbon dioxide. 

Climate change poses unprecedented challenges to agriculture because of the sensitivity of 
agricultural productivity and the costs of changing climate conditions. 

Extreme climate conditions, such as dry spells, sustained drought, and heatwaves can have 
large effects on crops and livestock. Although climate models are limited in their ability to accurately 
project the occurrence and timing of individual extreme events, some emerging patterns project 
increased incidence of areas experiencing droughts and periods of more intense precipitation. The 
occurrence of very hot nights and the duration of very low rainfall events are projected to increase 
by the end of the 21st century. 

An animal’s ability to adjust its metabolic rate to cope with temperature extremes can lead 
to reduced productivity and in extreme cases death. Prolonged exposure to extreme temperatures 
will also further increase production costs and productivity losses associated with all animal products 
like meat, eggs, and milk. 

The continued degree of change in the climate by midcentury and beyond is expected to 
have overall detrimental effects on most crops and livestock. 

Climate change will change the pressures associated with weeds, diseases, and insect pests, 
together with potential changes in timing and coincidence of pollinator lifecycles, which will affect 
growth and yields. 
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The potential of these effects is not yet well understood. For example, while some pest 
insects will thrive under increasing air temperatures, warming temperatures may force others out of 
their current geographical ranges. 

Key near-term climate change effects on agricultural soil and water resources include the 
potential for increased soil erosion through extreme precipitation events, as well as regional and 
seasonal changes in the availability of water resources for both rain-fed and irrigated agriculture. 

The predicted higher incidence of extreme weather events will have an increasing influence 
on agricultural productivity because agricultural productivity is driven largely by environmental 
conditions during critical threshold periods of crop and livestock development. 

 
Adaptation of effective planning to get over climate change 
 
Because agricultural systems are human-dominated ecosystems, the vulnerability of 

agriculture to climatic change is strongly dependent not just on the biophysical effects of climate 
change, but also on the responses taken by humans to moderate those effects worldwide. 

Worldwide should set an effective adaptation planning and assessment strategies; and soil, 
crop and livestock management practices that enhance agricultural production system resilience to 
climatic variability and extremes. 

Anticipated adaptation to climate change in production agriculture includes adjustments to 
production system inputs, tillage, crop species, crop rotations, and harvest strategies. 

New research and development in new crop varieties that are more resistant to drought, 
disease, and heat stress will increase the resilience of agronomic systems to climate change and will 
enable exploitation of opportunities that may arise. 

Also, potential adaptive behavior can occur at multiple levels in a highly diverse international 
agricultural system including production, consumption, education, research, services, and 
governance. Also, understanding the complexity of such interactions is critical for developing 
effective adaptive strategies. 

Accommodation measures such as developing drought, pest, and heat stress resistance in 
crops and animals, diversifying crop rotations, integrating livestock with crop production systems, 
improving soil quality, minimizing off-farm flow of nutrients and pesticides, and other practices 
typically associated with sustainable agriculture are actions that may increase the capacity of the 
agricultural system to minimize the effects of climate change on productivity. 

 
Some points that research must contain to overcome climate change 
 
Some broad research needs must include the following: 

- Attention to these research needs will enhance the ability of the agriculture sector to 
anticipate and respond to the challenges presented by changing climate conditions. 

- Improve projections of future climate conditions enable more precise projections of the 
changes and durations of average and extreme temperatures, precipitation, and related variables 
(e.g., evapotranspiration, soil moisture). 

- Evaluate and develop a process-level understanding of the sensitivity of plant and animal 
production systems, including insect, weed, pathogen, soil, and water components, to key direct, 
indirect and interacting effects of climate change effects. 

- Develop and extend the knowledge, management strategies, and tools needed by 
agricultural stakeholders to enhance the adaptive capacity of plant and animal production systems to 
climate variability and extremes. 
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11.3 Effect of Climate Change on Tourism 
 
Tourism is a major industry that gets affected by climate change. Climate change can have a 

direct and indirect impact on tourism that has been discussed in detail. 
The ease of travel and movement around different parts of the world makes tourism one of 

the world’s largest and fastest-growing industries, involving 1186 million international tourists in 
2015. This was an increase of 4.6% over the previous year and is expected to increase by 3.3% 
between 2010 and 2030. 

 

11.3.1 Major types of tourism and impacts of climate change 
 
Tourism can serve various socio-cultural, economic and environmental purposes. People 

around the world travel for sports, recreation, religious practices, medical-health activities, and many 
other reasons. 

Based on activity type and reasons for travel, tourism can be divided into cultural, wildlife, 
health and historic tourism. Tourism can be further classified based on the travel destination to 
regional, national and international travel. 

  
Mountain and Snow Tourism 
 
Mountain tourism is most popular among the urban and busy city life population because of 

peaceful locations, natural landscapes, and low-temperature conditions. There are a lot of popular 
mountain tourism destinations in Europe, even in Eastern Europe. 

Mountain sports such as hiking, camping, and canoeing are major activities for visitors. These 
sports help local people to generate income by providing resorts, sports business, and food, thus 
helping to create jobs and a better perspective for foreign revenue. 

In mountain regions, climate change can have severe impacts. For example, the rise in 
temperature has several implications such as the melting of glaciers, increased pests, changes in 
precipitation and shifting seasons. 

 

Beach and Coastal Tourism 
 
Beach and coastal ecosystems are one of the richest, diverse and productive habitats on 

earth, with a unique transition area between land, ocean, and atmosphere. The coastal area is 
comprised of forests, mangroves, savannas, salt marshes, shrubs, barrier islands, estuaries, dunes, 
and coastal habitats. With its unique identity, nearly 40% of the human population lives within 60 km 
of the sea and comprise 20% of the earth’s total surface significant population area. This makes 
coastal places a remarkable tourist destination and a major contributor to the economies of many 
small island nations. 

However, increasing climate change threats to these places are concerning in the form of 
changing coastal boundaries, sinking islands and seawater intrusion through glacier melting. 

 

Forest and Biodiversity Tourism 
 
Forest and biodiversity tourism concerning the National parks have been a popular 

tourist destination. 
In recent years, the popularity of forests itself as a recreational place has gained 

attention. Most of the time people from urban areas select these destinations due to their 
needs and interest towards nature. Several studies reported that these destinations work as a 
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therapy for the stress release and are beneficial for human health. Bird watching and hiking 
are some of the popular recreational activities in these areas.  

In many cases, these places are used for educational purposes to learn from nature. 
Increasing temperature, shifting ranges and forest fires are disturbing forest 

biodiversity. Apart from biodiversity loss, some climate change impacts like forest fires are a 
growing threat to human life as observed in California and Italy in 2016 and 2017. 

Long forest fires (more than a week)cause huge impacts on the economy as well as 
biodiversity. These issues require detailed study and proper solution, which could be used by 
policy managers and environment officers. 
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Conclusions 
 
An important conclusion of this guide is that although we live in a continuously changing 

world, we have the possibility and the ability to adapt and especially we have the power to combat 
the negative aspects of the changes that occur as a result of disasters such as climate change and 
global warming. 

Although not all the negative effects of climate change are caused by mankind, we must be 
aware that we are still their greatest cause of it and depend on us and our future actions to change 
that. 

An aspect we are happy with is that more and more companies are showing their interest in 
the types of renewable energy, but also in matters such as recycling, reusing or reducing the 
pollution factor items. 

Awareness of existing problems is an important first step, but more important is the step in 
which both companies and employees take measures to combat pollution and take measures against 
the causes but also the effects of global warming and climate change in general. 

The interest for the ecological sector, the acquisition by employees of some green skills by 
participating in courses and activities, but also the creation of green jobs by large and small 
companies are important stages of the action against climate change and global warming, which 
creates a future better perspective. 

Although humanity has had the greatest contribution and caused the most serious causes of 
global warming, people still have the power and ability to intercept things. 

It is our duty to make a change and it is our duty to leave to the descendants a world at least 
as good as the one we have received and especially, to make them understand that it is their duty to 
take care of our planet further. 
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