
 

 

 

TECHNOLOGICAL CHALLENGES IN ENVIRONMENTAL PROTECTION 

 

Lidija Runko Luttenberger, Ph.D., B.Sc. (Eng), Scientific Associate 

Komunalac d.o.o. Opatija, Croatia, lidija.luttenberger@kumunalac-opatija.hr 

 

The Earth, all the people inhabiting it and its ecosystems are undergoing a serious threat of climate change, 

ocean acidification, pollution, land use practices, and overexploitation of natural resources such as water, 

forests, and minerals.  It is because businesses, banks, and leaders continue to promote growth as the only 

economic and development model. Most decision makers hold that there is no need to change the lifestyle or 

curb production and trade, but that it is necessary to replace bad technology with good technology, and that 

there is a technological fix for every social problem, such as  biotechnology,  genomics, synthetic biology, 

nanotechnology, social networks, and geoengineering. The author analyses the reasons why environmental 

issues continue to persist in spite of substantial scientific and technological achievements to date and why 

less sophisticated and potentially more efficient technical solutions are not implemented. Considered is also 

the current approach to environmental and technology issues in Croatia.  
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1. Introduction 

 

The threats to our future now are not armed aggression, but rather climate change, population growth, 

water shortages, poverty, rising food prices, and failing states. Earth’s natural assets are being liquidated to 

fuel the consumption.  Water tables are falling and wells are going dry. Soil erosion exceeds soil formation 

on one third of the world's ever-growing herds of cattle, sheep, and goats are converting vast stretches of 

grassland to desert. Forests are shrinking by 13 million acres per year as land is cleared for agriculture and 

trees cut for lumber and paper. Four fifths of oceanic fisheries are being fished at capacity or overfished and 

headed for collapse (Brown, 2011). Heightened levels of atmospheric carbon make key staple crops wheat, 

rice, peas, and soybeans less nutritious (Myers et al., 2014). No civilization may survive the ongoing 

destruction of its natural supports.  

Investment banking experts who elaborate reports for UNEP argue that nature, like an industrial 

contractor, should be precisely measured and valued according to the natural „services“  it provides (Grist, 

2011). Namely, the so-called green economy is an attempt to put a price on the free services that plants, 

animals and ecosystems offer humanity: the purification of water, the pollination of plants by bees, the 

protection of coral reefs and climatic regulation. It is as such unacceptable because it holds that the 

transfusion of the rules of market will save nature (Solón, 2012). The privatization of atmosphere is called 

carbon trading, privatization of world forests is REDD - Reducing emissions from deforestation and forest 

degradation, and privatization of everything else is PES - Payment for ecosystem services (England, 2012). 

Paper analyses the milestones in environmental movement, placing special emphasis on the concept of 

entropy, elaborates the conflict between the market and the environment, describes the spectre of attempts to 

protect the environment, lists principal novel technologies and risks stemming therefrom, with particular 

focus on geo-engineering, focuses on technological challenges in water sector, emphasises the need for 

evaluation of technologies, and analyses the role of science with regard to technological and environmental 

risks, concluding with present challenges for Croatia.   

 

2. Entropy and ecology 

 

Human society has known the global warming science since 1896, when Swedish physicist Svente 

Arrhenius described and predicted the effect. At that time, CO2 concentrations had started to grow from pre-

industrial 80 ppm to 290 ppm (Wyler, 2011). In April 2014 the concentration reached 401.33 ppm (Scripps, 

2014). 

Modern environmental movement is often associated with publishing of the bestseller Silent Spring 

authored by Rachel Carson, a marine biologist, who in 1962 pointed to detrimental effect of synthetic 

chemicals on biological systems. She claimed that DDT marked the beginning of „resistance period“ and 

noted that chemical treatment is the cycle which, once started, may not be halted, while the specialists who 

deal solely with the efficiency of chemical agents lost the insight of integrity of the problem. Carson 

concluded in her study that human desire for total control of nature was conceived in arrogance. The result of 



 

 

her study was revolution in understanding of natural balance. Although her carefully collected scientific 

evidence was initially subject to attacks from agrichemical industry, after Carson's death, the use of DDT 

was banned, and US Congress adopted the Clean Air Act, Clean Water Act and Endangered Species Act 

(Runko Luttenberger, 1999). 

Another turning point in the development of environmental protection was 1972, the year when 

biophysicist Donella Meadows and her colleagues at the Club of Rome published The Limits to Growth, 

explaining how declining resources would eventually limit economic growth. The following year, economist 

Robert Solow delivered a lecture to the American Economics Association in response. Solow claimed that 

capital could be substituted for resources and that if this were true, then the world can, in effect, get along 

without natural resources according to the following formula: output = capital * labour * resources (Wyler, 

2011). 

However, in 1971, Romanian economist Nicholas Georgescu-Roegen published The Entropy Law and 

Economic Process, exposing certain errors in conventional economic theory.  He made an important 

distinction between resources on the one hand and capital, labour and technologies on the other. Resources – 

materials and energy- pass through the production process and are changed from raw materials into products 

and waste. This transformation must obey the laws of energy conservation. The Second Law of 

Thermodynamics, known as the Entropy Law states that energy is always depleted and degraded in any 

mechanical process. Although this may sound technical, it is actually very simple. We cannot burn the same 

barrel of oil twice. Common sense tells us that a pile of boards and sawdust is not a tree, even if it represents 

the same amount of material. Although we can recycle materials, every transformation degrades matter and 

burns energy. Money, therefore, is not a substitute for energy, trees, fresh water or any other resource, and 

material constraints do indeed limit economic growth. The promoters of endless growth mock this as 

pessimism, but when one looks around at degraded Earth – acidic seas, drained aquifers, growing deserts, 

extinct species – what can be witnessed is the entropic cost of human economic growth (Wyler, 2011). 

The issuing of the study Our Common Future in 1987 by Brundtland Commission commissioned by the 

United Nations was the next significant step in linking depletion of the environment with the prospects for 

economic and social development. It does not require that we minimize consumption, it only demands that 

we consume (and produce) sustainably. Thus the Burndtland vision differs from that put forward half 

generation earlier by the Club of Rome which warned that economic exploitation of nature worldwide 

creates serious crisis of exhaustion and degradation of the environment. In that sense there is an interesting 

discussion between environmentalists/eco-economists and traditional economists. The economists are used to 

discount value in the future, so that in comparing monetary values, they value one dollar today more than a 

dollar in a year time. The environmentalists, when calculating the effects of economic activities on the 

environment, value equally the future and present, as their discount value is zero. By doing so in their 

analyses, they do not account for (possible) future technological innovations holding that it is not feasible nor 

permissible to rely on technologies which do not yet exist also because it is unexplained how stable is our 

ecological system (Lubbers, 2000). 

 

3. Market vs Environment 

 

The economists rely heavily on economic data to measure progress. They see the near 10-fold growth in 

the world economy since 1950 and the associated gains in living standards as the crowning achievement of 

our modern civilization (Brown, 2011). However, even the person who designed the concept of gross 

national product (GNP), Nobel Prize winner Simon Kuznets, warned that GNP should not be treated as a 

measure of human well-being (Cullinan, 2011). 

Since the Second World War the disruption of the natural and social environment, especially in the 

industrialised countries, has proceeded at an accelerating pace. If the deterioration of the quality of life could 

ge quantified, it could probably be shown to be intensifying at a far higher rate than increases in population 

of GNP (Kapp, 2008) 

How did we get into this mess? Our market-based global economy as currently managed is in trouble. 

The market, which sets prices, is not telling us the truth. It is omitting indirect costs that in some cases now 

dwarf direct costs. Consider gasoline. Pumping oil, refining it into gasoline, and delivering the gas to service 

stations may cost certain amount. The indirect costs, including climate change, treatment of respiratory 

illnesses, oil spills, and military presence in the Middle East to ensure access to the oil amount several times 

as much. We delude ourselves with our accounting system. Leaving such huge costs off the books is a 

formula for bankruptcy. Environmental trends are the lead indicators telling us what lies ahead for the 

economy and ultimately for society itself.   Modern economic thinking and policymaking have created an 



 

 

economy that is out of sync with the ecosystem on which it depends.  Former Vice President of Exxon for 

Norway and the North Sea,  has observed: “Socialism collapsed because it did not allow the market to tell 

the economic truth. Capitalism may collapse because it does not allow the market to tell the ecological truth. 

(Brown, 2011).  Social costs in the form of air and water pollution, noise, slums, etc., are shifted onto third 

persons, other production units and society at large. Whenever social costs are shifted onto the economically 

and politically weaker sections of society without compensation, a redistribution of the costs of production, 

hence of real income, is involved. During the first Industrial Revolution it was undoubtedly the industrial 

proletariat which carried the burden of social costs in low wages, long hours, high accident rates, social 

insecurity, etc. The present environmental dangers threaten all sections of the population but in unequal 

measure (Kapp, 2008) 

On the top of that, new organizational forms in business sector are being invented, such as Distorporation 

(Master Limited Partnerships – MLP) for the massive secrecy move by extractivist investors, allowing them 

to circumvent the rules that apply to regular public companies (The Economist, 2013), such as paying taxes, 

but still giving them access to the public financial markets.  

 

4. Range of solutions to protect the environment 

  

Kapp explains that the discussions of, and attempts at, environmental protection and control lie within a 

fairly wide spectrum ranging from more or less verbal ‘solutions’ to far-reaching controls and prohibition of 

damaging factors of production, restructuring of technology, control of siting and spacing of industrial 

complexes. There are both ‘minimalists’ and ‘maximalists’. The former attempt to answer the problem by 

general suggestions and indirect controls while the latter claim that it is already impossible and too late to 

save the situation by an effective environmental policy. All attempts to protect the environment within the 

framework of a market economy must be considered to be in the first category. To these we may also count 

all attempts to pass off the ecocrisis as falling within the province of public relations departments. The 

maximalists include those who maintain that only a radical cutback in the rates of growth can stem the tide of 

ecological destruction; they base their analysis on exponential growth rates or are inclined to shift the 

responsibility for reduction in growth onto the underdeveloped countries with high population increases. 

Between these two extremes there lie a gamut of proposals, such as the improvement of information 

available to the market, the assignment of monetary values to environmental factors, or the sale of rivers and 

areas of natural beauty to private firms who would then see to it that their private property rights are 

protected or compensated for increase of pollution and deterioration. Most of these attempts are based on an 

extension of the price system to environmental problems, as are proposals for financial incentives to effect 

protection of the environment. One step further go suggestions of taxation and effluent charges with the 

revenues set aside for the restoration of the damaged areas (Kapp, 2008). 

Said proposals reflect a desire to prevent at all costs the application of environmental policies making use 

of direct controls which may upset the market system. The danger to the environment, however, demands the 

formulation of environmental goals for the improvement of the quality of human life and the market cannot 

be relied upon to satisfy these needs. 

 

5. Technologies 

 

There is the notion that every social problem has a technological fix: hunger can be sated via 

biotechnology; the key to health is genomics; the answer to waning supplies of fossil carbon is synthetic 

biology; the solution to the Limits to Growth is nanotechnology; Twitter will take care of the democratic 

deficit and climate change can be calmed with geo-engineering. Policymakers no longer need policies; they 

simply have to subsidize the private sector’s technologies, industrial techno-fixes. New technologies such as 

nanotechnology and synthetic biology allow industry to control the fundamental building blocks of nature. 

Ten billion of different products are available for sale in our cities. All of them, however, come from 

relatively few materials: just 100,000 chemical compounds that, in turn, are reducible to fewer than 100 

elements in the periodic table. Products derived directly from nature are thought to be simpler still – fewer 

than a dozen ‘metabolic pathways’ lead to virtually every commercially significant biological product, and 

just four nucleic acids – A, C, G, and T – pair up to form DNA. Industry sees the control of these 

fundamentals as the key to controlling all of nature. Patents have already been granted, for example, ceding 

control over about one-third of the elements of the periodic table when they’re used at the nano-scale, and 

some nanotechnology in patents apply to virtually every sector of the industrial economy from aerospace to 

agriculture and from pharmaceuticals to plastics. Likewise, patents are being granted to cover segments of 



 

 

DNA found in virtually every higher-order plant and in life processes and metabolic pathways critical to 

everybody from algae to oligarchs. This new ability to control from the bottom up – to gain monopoly over 

the fundamental building blocks of living and non-living nature – is changing the corporate landscape (HBS 

and ETC, 2012). However, the world’s experience shows that technology does not have to be scientifically-

sound in order to be financially-profitable. Also, the greatest technological transformation in history has 

occurred over the last 20 years while governments systematically downsized or eliminated their capacity to 

understand science and monitor technologies, and to evaluate, and have not yet established a pathway for 

precautionary, inclusive technology evaluation (ETC, 2011). 

Thanks to technological changes – particularly in the fields of nanotechnology and synthetic biology – 

this biomass can now be targeted by industry as a source of living ‘green’ carbon to supplement or partially 

replace the ‘black’ fossil carbons of oil, coal and gas that currently underpin Northern industrial economies 

(ETC, 2010a). 

The synthetic biology is reporting growing activity and investments, and there are products already on the 

market. While genetic engineering involves shuffling the cards of life, moving genes across species, 

synthetic biology introduces new jokers into the pack. Genetic engineering is limited to genes that naturally 

exist, synthetic biology provides the technology to create life that has not and could not have naturally 

existed. Among others, it threatens the conservation of biological diversity as well as the sustainable use of 

biological diversity (ETC, 2012). 

Forestry and agribusiness that already control land and biological resources worldwide are at the forefront 

of developing the bioeconomy and the new market in biomass. High tech companies (biotech, nanotech and 

software) are providing the new tools to transform, measure and exploit the biological world, helping to 

develop genetic information as a commodity.  Pharma, chemical and energy majors are partnering with the 

new bio-entrepreneurs to switch their production process and feedstock sourcing. 

Biofuels are seen as above-ground oil fields, a different kind of proved reserve (Lober, 2010). Advocates 

of the biomass economy like to talk of a coming switch from a (fossil based) hydrocarbon economy to a 

(plant based) carbohydrate economy. Chemically speaking, the difference between a hydrocarbon and a 

carbohydrate comes down to a few oxygen atoms. Carbohydrates are sugars comprised of carbon, hydrogen 

and oxygen and are considered organic matter. Hydrocarbons by contrast are composed of only hydrogen 

and carbon and are classified as minerals (ETC, 2010a). 

Disturbance of soils for industrial agriculture, deforestation and chemically intensive monoculture 

plantations as well as other land-use changes is one of the largest sources of carbon emissions. Even the very 

conservative 2006 Stern report on the economic costs of climate change estimated that in 2000, land use 

change was the second largest source of GHG emissions, after the power sector (Stern Review, 2006). It can 

weaken and destroy ecosystems and water tables, rendering them non-renewable. Taking vegetative cover 

from the land hastens soil erosion and deprives soils of nutrients while fast growing tree plantations or 

monoculture crops can deplete water aquifers.  Vegetation removal for biomass can also worsen climate 

change by changing the amount of heat that is kept in the atmosphere. In Australia, for example, scientists 

estimate that the loss of native vegetation reduced cloud formation and meant that less heat was being 

reflected back to space. This exacerbated the impacts of recent climate related droughts, raising the 

temperature an additional 2-3 degrees Celsius (Science Daily, 2007). 

Satellites can map and monitor biomass and lands to be identified, managed and exploited in the new 

biomass economy. The author holds that they should be put to use in environmental protection (Runko 

Luttenberger and Luttenberger, 2013). 

Burning biomass may be ‘natural’ but it is still a major health hazard. Also, facilities that are permitted to 

burn wood are often allowed to mix some percentage of municipal solid waste. Dioxins, furans, heavy metals 

including mercury and lead, polycyclic aromatic hydrocarbons (PAHs), ultrafine particulate matter, carbon 

monoxide, sulphur dioxide, nitrogen oxides and a range of other dangerous toxins have been spewing from 

incineration facilities all over the world for years. Now, along with a host of new technologies like pyrolysis, 

gasification and plasma arc incineration, incinerators are getting a green makeover as biomass power 

facilities, relabelled as “Waste to Energy,” or “Waste Conversion” technologies. These “incinerators in 

disguise” claim to simultaneously resolve problems of  “too much waste” (ETC, 2010a) 

And while researchers celebrate their “new, expanded periodic table” of elements and are exploiting 

nanoscale property changes to create new materials and modify existing ones, science has cast nano’s safety 

even further in doubt, with hundreds of studies now demonstrating harmful effects from exposure to 

nanoparticles (ETC, 2010b) . Report from the European Parliament states that current rules are about as 

effective in addressing nanotechnology as trying to catch plankton with a cod fishing net (European 

Parliament, 2009). Since Swiss Re (the world’s largest reinsurer) first diagnosed the problems for the 



 

 

industry in 2004, Lloyd’s of London has weighed in, ranking nano as one of the key emerging risks for the 

insurance industry (Lloyd’s, 2007). Companies considering using nanomaterials in their product lines are 

advised to be especially diligent to avoid liabilities down the road (ETC, 2010b). 

A conscious social direction of scientific research toward environmental control goes far beyond the 

development of cleansing techniques, filtering installations, etc. It must include the development of 

technologies and products which do not impair the environment, or at least do so to a lesser degree than 

present methods. This includes processes aimed at an efficient use of raw materials and sources of energy, 

both from the point of view of minimization of costs and the reduction of the volume of damaging waste 

products (Kapp, 2008). 

Also, hope does not sit in false solutions: “green energy” or “clean technology” devoid of serious societal 

- structural change. A case in point is Germany, hub of what many environmentalists have hailed the “green 

revolution”. The insane system to promote renewable energy sources ensures that, with each new rooftop 

solar panel and each additional wind turbine, more coal is automatically burned and more CO2 released into 

the atmosphere. It’s all a short way of saying we can’t techno-fix our way out of this fundamentally socio-

economic structural crisis. We need to change the rules of the game and the rate of production and 

consumption (TNI, 2014). 

There is however a wide potential for reintroducing modernized traditional technologies as well as simple 

innovative ones in the sector of food, drinking water, energy, transport, construction, etc. which could 

preserve  air, soil, water, the sea, landscape, biodiversity, public health and health of ecosystems. 

The socialised generation and privatised commercialisation of technologies could be followed by 

withdrawal of the state, if private companies used their profits to reinvest in research and further product 

development. The state’s role would then be limited to that of initially underwriting radical new discoveries, 

until they are generating profits that can fund ongoing discovery. But private-sector behaviour suggests that 

public institutions cannot pass the R&D baton in this way. And that the state’s role cannot be limited to that 

of planting seeds that can be subsequently relied on to grow freely (Mazzucato, 2013 and The Guardian, 

2012). 

 

6. Geo-engineering 

 

In the case of climate change, which is likely to reshape our world with unimaginably dire consequences, 

one “solution” gaining traction is geo-engineering. Geo-engineering is based on the assumption that it is too 

difficult to shift human society toward a low-consumption, shared economy. Instead, keeping on driving 

those SUVS to big-box retailers to fill your McMansion with more crap because we will just re-engineer the 

Earth to adapt it to global warming and our rapacious consumer economy (AlterNet, 2011). It is the solution 

for climate change with unimaginably gloomy consequences, but also the acknowledgement that industrial 

society did harm to nature. 

Geoengineering refers to extreme technological fixes that aim to alter the climate on a large scale (ETC, 

2014). Geoengineering technologies can be divided into three broad areas: solar radiation management 

(SRM), carbon dioxide removal and sequestration, and weather modification.   Ten old ways to geoengineer 

the planet are: 1. cut down most of the world’s forests; 2. convert savannas and marginal land into 

monoculture cropland; 3. dam watersheds, divert rivers, dry-up wetlands and drain aquifers; 4. pump billions 

of tonnes of industrial pollutants, car exhaust and other toxic chemicals into the atmosphere and soil every 

year; 5. wipe out species and genetic diversity in livestock & crops; 6. overuse marginal lands leading to soil 

erosion and desertification; 7. erode the world’s major ecosystems; 8. deplete – possibly beyond recall – 

most commercial marine species; 9. condemn half of the world’s coral reefs to extinction; 10. pollute almost 

all of the world’s fresh water reserve. The new ways to geoengineer the planet are to: 1.Create vast 

monoculture tree plantations for biochar, biofuels & CO2 sequestration; 2. contaminate Centres of Genetic 

Diversity with DNA from genetically engineered crops; 3. “fertilize” the ocean with iron nanoparticles to 

increase phytoplankton that theoretically sequester CO2 or nitrogen; 4. build 16 trillion space sunshades to 

deflect sunlight 1.5 million km from Earth; 5. launch 5,000-30,000 ships with turbines to propel salt spray to 

whiten clouds to deflect sunlight; 6. drop limestone into the ocean to change its acidity in order to soak up 

extra CO2; 7. store compressed CO2 in abandoned mines and active oil wells; 8. biannually, blast sulphate-

based aerosols into the stratosphere to deflect sunlight; 9. cover deserts with white plastic to reflect sunlight; 

10. float tiny bubbles over the surface of the oceans (ETC, 2010c). 

The growing emphasis on technological fixes or blithe suggestions about the positive benefits of a 

globally unstable climate have been paralleled by increased state investment in the military to control any 

'side effects' of climate change. The two trends are on the surface contradictory: one believes climate change 



 

 

can be 'fixed' and prevented by technological wizardry; the other that it will happen but needs to be 

controlled. Nevertheless they combine around the idea that climate change needs to be managed in the 

interests of the powerful, no matter what the consequences are for everyone else (OpenDemocracy, 2013). 

Also, final conclusions of the IPCC report ended up at the last minute including a paragraph that 

suggested that geo-engineering in the form of BECCS – Bioenergy with Carbon Capture and Storage could 

offset temperature increases. While the report pointed to some potential “side effects,” it nevertheless opened 

a door to countries that want to avoid any action that constrain their extractive industries and that are seeking 

to further meddle with our atmosphere regardless of the risks and human costs.  The report doesn't discuss 

solar power or electric cars; it doesn't discuss public transport, carbon markets or any other actual or 

potential policy response to the climate crisis, but the authors chose to devote the concluding paragraph to 

this highly speculative and dangerous technofix (OpenDemocracy, 2013). 

 

7. Challenges in water sector 

 

Private, for-profit water companies now provide municipal water services in many parts of the world; put 

massive amounts of fresh water in bottles for sale; control vast quantities of water used in industrial farming, 

mining, energy production, computers, cars and other water-intensive industries; own and operate many of 

the dams, pipelines, nanotechnology, water purification systems and desalination plants governments are 

looking to for the technological panacea to water shortages; provide infrastructure technologies to replace 

old municipal water systems; control the virtual trade in water; buy up groundwater rights and whole 

watersheds in order to own large quantities of water stock; and, in some countries, buy, sell and trade water, 

including sewage water, on the open market. Agribusiness interests purchase and control local water rights to 

divert water resources from municipal taps to irrigate cash crops and factory livestock production. Energy 

companies are buying up sugarcane fields and local water rights in South America in order to control the 

growing biofuel industry. Mining companies buy up water rights in poor countries and employ the water in a 

leaching process that uses cyanide to separate the gold and other precious metals from the ore. With every 

passing day, more and more water is being taken out of the commons and claimed by private interests. As an 

illustration, the state of China’s waterways, over 70 percent of which are badly polluted, has opened up huge 

new opportunities for a major bottling company, which sells water to wealthy Chinese clients in boutique 

stores. A television ad shows children making unhappy faces after tasting tap water. One child pours his 

glass into the fishbowl instead of drinking it. His face lights up when his mother offers him a bottle instead. 

The model is clear: governments and their citizens put up the money, the private water sector delivers the 

water services for profit, and friendly NGOs provide charity to the poor — the exact opposite of a model of 

water justice and democracy (Barlow, 2013). 

On the other hand, small-scale irrigation techniques, using simple buckets, affordable pumps, drip lines, 

and other equipment, are enabling farm families to weather dry seasons, raise yields, diversify their crops, 

and lift themselves out of poverty. Done right, such an initiative could provide food and water for all. With 

access to pump-irrigation water, farm families and communities reap bigger harvests, greater food security, 

and more income. Conservation farming that retains rainwater in the soil can greatly improve productivity on 

small farms. as rainwater harvesting is a key tool to sustainable farming. (Barlow, 2013). 

Speaking of wastewaters those are often either discharged untreated into waterways or collected in 

centralized systems. On the other hand, decentralized environmentally-friendly technologies involve the 

designs that are not protected as they are not linked to particular parts of the equipment, but to the landscape. 

Therefore, private companies are not motivated to invest in research, especially basic research which could 

lead to complete redesign of water infrastructure. Thus, university curricula, permanent training 

programmes, technical schools, research institutes and training centres continue to present conventional 

water consuming sanitation as the only legitimate approach. In fact, those responsible for syllaba usually lack 

knowledge in the field.  (Runko Luttenberger, 2011). The same applies to other engineering fields as well. 

Of particular importance is also adhering to professional codes with regard to risks to health and safety of 

people, risk to environment, and risk to activity (Runko Luttenberger, 1996). Engineers as creators, 

promoters and implementers of technological solutions bear a special responsibility for the future (Runko 

Luttenberger, 1998). 

 

8. Technology evaluation 

 

What is required is an international participatory and transparent process that supports societal 

understanding, encourages scientific discovery and diversity, facilitates equitable benefit-sharing from new 



 

 

technologies, and results in a legally binding treaty: an International Convention for the Evaluation of New 

Technologies. Such an instrument could also ensure the conservation of useful, conventional or culturally 

distinct technologies and promote technological diversification and decentralization. A multilateral treaty  

should provide a framework for the evaluation (including an early warning system), monitoring and 

regulation of new and emerging technologies based on the following principles: 1. strict application of 

precautionary principle; 2. no unilateralism;  3. ensuring environmental integrity; 4. full consideration of 

potential negative social, cultural or environmental impacts; 5. open and transparent process with full civil 

society participation, including social movements and indigenous peoples; 6. fair, full and equitable 

representation and participation of developing countries; 7. respect for international human rights and 

environmental law. 

The answer for the future lies not in scientific inventions but in man’s capacity to listen to nature (Solón, 

2012). 

 

9. Science 

 

Albert Einstein said that science is the refinement of everyday thinking. In that sense, science is a 

fundamental human activity: it means paying attention to evidence, using logic, rendering explicit 

assumptions, and testing hypotheses formally in a way that is repeatable by others. It is this kind of science 

that is under attack from conservatives and other forms of authority. Podur calls this kind of science Science 

C, where C stands for curiosity. The business of science makes science vulnerable to attack by authoritarian 

governments and conservative movements, streamlining opportunities for the wealthy and powerful to steer 

science to their own benefit. As a result, we can create tens of thousands of chemicals but haven’t thought 

much about what to do with them after we’ve used them. Half a dozen countries have nuclear weapons that 

can destroy whole cities, but no country has a functioning renewable energy system. Human curiosity 

(Science C) could have solved our environmental problems long ago, but it cannot take flight because it is 

trapped within Science B (the business of science) (Briarpatch, 2014) 

Doubt-mongering campaigns to date (global warming and environmental and health concerns including 

asbestos, secondhand smoke, acid rain, the ozone hole, revisionist attack on Rachel Carson, etc.) are not 

about science. They were about the proper role of government, particularly in redressing market failures. 

Because the results of scientific investigation seem to suggest that government really did need to intervene in 

the marketplace if pollution and public health were to be effectively addressed, the defenders of the free 

market refused to accept those results.  The enemies of government regulation of the marketplace became the 

enemies of science (Oreskes, 2010). 

Scientists are finely honed specialists trained to create new knowledge, but they have little training in how 

to communicate to broad audiences, even less in how to defend scientific work against determined and well-

financed contrarians. They often have little talent or taste for it, either. Until recently, most scientists have 

not been particularly anxious to take the time to communicate broadly. They consider their “real” work to be 

the production of knowledge, not its dissemination, and they often view these two activities as mutually 

exclusive.  And if there’s garbage being promoted somewhere, someone else can deal with it. Indeed, it 

would be wrong for them to take time away from their work to deal with quotidian matters. However, 

someone has to deal with garbage: journalists who report scientific findings, specialist professional bodies 

who represent the scientific fields, and all of us as citizens. We all need a better understanding of what 

science really is, how to recognize real science when we see it, and how to separate it from the garbage 

(Oreskes, 2010). 

One should also consider the relationship between environmental NGOs and science. Namely, it usually 

takes five to ten years between the time when a new concept is introduced by civil society at the cutting edge 

of the global environmental justice movement, and the time when the same concept becomes an object of 

mainstream research in the academic literature dealing with social sustainability. Civil society organizations 

and academics indirectly strengthen each other’s mission through an iterative process of examining and 

analysing events, claims, strategies, and conflicts. Unlike academics, activists do not usually claim 

authorship rights to concepts and slogans related to environmental inequities and sustainability such as: 

environmental justice, ecological debt, popular epidemiology, environmental racism, climate justice, 

environmentalism of the poor, water justice, biopiracy, food sovereignty, green deserts, peasant agriculture 

cools down the Earth, land grabbing, Ogonization and Yasunization, resource caps, corporate accountability, 

ecocide, indigenous territorial rights, etc. Activists do not care about impact factors in refereed academic 

journals but they do care about the social success of their proposals. The activists’ neglect of academic 



 

 

values favours cooperation between activist and academics because they do no compete for the same turf.  

Practice draws on theory, but practice also produces theory (Martinez-Allier, 2014). 

 

10. Challenges for Croatia  

 

Croatia is the country of great potentials with regard to its geographic position, natural resources, 

agriculture, particularly small-scale, diversity of its ecosystems, length of the coast, karst, and aquifers, still 

high-quality education system, industrial collective memory, innovative spirit, and widespread IT literacy of 

population, among other things. 

On the other hand, it suffers from transitional assaults on its land, particularly along the coast, from urban 

sprawl, and other land use changes, insistence on the use of fossil fuel and big hydro for electricity 

production, energy policy which does not promote efficiency in the first place and renewable energy sources 

such as solar, centralized wastewater systems, outdated waste management systems, dominance of import in 

food supply, inappropriate spatial planning, pressures for granting long-term concessions on natural 

resources, environmental impact assessment procedures usually produced in favour of investors, high 

unemployment, and brain drain. 

Croatia is embarking upon liberalization, privatization, and deregulation in a manner that could harm the 

interests of its citizens and its environment. There are unscrutinised investments from the part of 

international financial institutions and failure to implement the control of implementation (Runko 

Luttenberger, 2012). Also, as a result of non-availability of alternatives and true feasibility study elaborated 

in the interest of end user, and not of the financier, true cost of investment is not known, and particularly that 

of maintenance  (Runko Luttenberger, 2010). 

 

11. Conclusion 

 

Developing the technologies with unknown drawbacks, such as nanotechnologies, synthetic 

biotechnologies, or geo-engineering, as well as new methods for exploiting mineral resources, coupled with 

insufficient regulation and oversight thereof by the governments, does not to prove to be promising option 

for the society. The mega-disasters which are all the more recurrent are becoming less natural, from newly 

emerging diseases, to earthquakes caused by hydrofracking,  climatic and hydrological catastrophes further 

intensified by regulated rivers and overexploitation of water.  Proposed prescriptions for a „green economy“ 

are more likely to deliver a greenwash economy or the same old „greed“ economy. 

The society should stimulate research, development and implementation of those technological solutions 

which do not impair climate, nature and humans, and which employ climate knowhow and climate 

workforce, with decentralized systems being at the forefront. 

Unbiased information concerning environmental risks is today widely accessible from uncontrolled 

digital media and therefore informed and objective attitude toward novel technologies should be assumed 

and proper evaluation thereof implemented. 

There is an important role of the state as financier, employer, regulator, and guarantor of public interest. 

Croatia should find its own development path and not see its youth educated in various areas of technology 

braindrained or subcontracted cheaply by big international corporations. 
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TEHNOLOŠKI IZAZOVI U ZAŠTITI OKOLIŠA 

 

Zemlja, svi ljudi koji žive na njoj i njezini ekosustavi, izloženi su velikim opasnostima primjene klime, 

zakiseljavanja mora, onečišćenja, prakse korištenja zemljišta, te pretjeranom iscrpljivanju prirodnih resursa 

kao što su voda, šume i minerali. Razlog tome je činjenica da gospodarski sektor, banke i političko vodstvo i 

dalje promiču rast kao jedini gospodarski razvojni model. Većina donositelja odluka drži da nema potrebe za 

promjenom načina života ili obuzdavanje proizvodnje i trgovine, već da je neophodno zamijeniti lošu 

tehnologiju dobrom tehnologijom, te da za svaki društveni problem postoji tehnološko rješenje: 

biotehnologija, genomika, sintetička biologija, nanotehnologija, društvene mreže i geoinženjering. Rad 

obrađuje razloge nerješavanja problema okoliša unatoč dosadašnjim značajnim znanstvenim i tehnološkim 

postignućima, te okolnosti zbog čega se ne oživotvoruju manje složena, a potencijalno učinkovitija tehnička 

rješenja. Nadalje, autor razmatra sadašnji pristup ekološkim i tehnološkim pitanjima u Hrvatskoj.  
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