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Executive Summary  260 

 261 

The sustainable management of natural resources (SRM) in the LAC region is 262 

imperative, as the national, regional and global economies highly depend on their 263 

availability and productivity.  264 

The current report has been developed within The GESRE project1 which aims to (1) 
265 

pinpoint the needs of the region; (2) increase coordination and understanding of SRM 
266 

among key stakeholders in the scientific community and government administrations; 
267 

(3) improve their skills on these topics by provided them with tools to improve 
268 

coordination and develop consistent cross-cutting policies for SRM of their resources; 
269 

and (4) launch National action plans and identify opportunities for SRM in the LAC region. 
270 

This project emphasizes the use of life cycle approach in dealing with SRM and 
271 

encourages activities that foster education, inclusion and empowerment of key players 
272 

tackling SRM in LAC, through pilot projects that aim to introduce sustainable, more 
273 

equitable and fair management procedures. 
274 

More specifically, this report aims at providing (1) an overall context of SRM in the LAC 
275 

region, (2) a proposal of definition of critical resources as perceived by regional 
276 

stakeholders, (3) an analysis of the current status of the critical natural resources 
277 

identified and (4) conclusions and outlook into the future.  
278 

Due to the limited data availability, the analysis combined information obtained with two 
279 

approaches: (a) by analyzing existing information and statitic data and (b) by carrying 
280 

out an expert survey. The results of the analyses provide baseline information for the 
281 

identification of critical resources in the region, using a semi-quantitative evaluation 
282 

scheme. 
283 

According to UNDP, for the period 2000-2007, agriculture contributed to LAC‘s GDP to 284 

an average of 9.6% and exports of agricultural commodities accounted for 44% of total 285 

export value in 2007.  For the same year, in countries such as Panama, Paraguay and 286 

Nicaragua, agricultural exports represented over 80% of total commodity exports. The 287 

sector provides employment to around 9% of LAC‘s population (UNDP, 2010).  288 

Fisheries injected over $2 billion in 2004 to Chile, Mexico, Colombia and Brazil and over 289 

$100 to Venezuela, Panama, Argentina, Guyana and Peru (Catarci 2004, in UNDP 2010). 290 

In at least 10 countries fisheries contribute to more than 1% of GDP (UNDP, 2010).  291 

Tourism in the Caribbean would not be as high as 20% of GDP without its coral reefs 292 

that attract tourists from all over the world and employs 5% – 19% of the workforce 293 

 

1 Strengthening Capabilities on Sustainable Resource Management in Latin America and the Caribbean, 

http://redpycs.net/?item=consejo&idart=277&lang=1 
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(Table 12). In several South American countries the contribution to GDP from tourism is 294 

2% (UNDP 2010).  295 

This region, which includes six megabiodiverse countries, provides specialized niches for 296 

tropical species (Felton, et al. 2009) and, as resources are becoming scarce, 297 

conservation planning and prioritizing the use of conservation resources in areas with 298 

high concentration of biodiversity (Peters, Hyman and Jones 2005) is crucial to halt the 299 

decline of biodiversity.  300 

The current assessment has identified six critical resources for their socio-economic, 
301 

environmental, scarcity and cultural significance for the region. Fishing resources, 
302 

natural landscape and metals and minerals have been selected as critical natural 
303 

resources and directly linked to the following sectors: fishery, tourism and mining. 
304 

Moreover, water and land use have been also selected as key priority areas, which is 
305 

consistent with the PNUMA‘s report on ‗Resource Efficiency: Economics and Outlook for 
306 

Latin American Case‘ (PNUMA, 2011). 
307 

Scarcity of natural resources in LAC poses several challenges when considering 308 
population growth, globalization and competitiveness, technological advances and the 309 
threat of climate change. Some sectors, including fisheries, natural areas, fertile land 310 
and landscape, face greater risks than others. A high population percentage relies 311 
directly on the availability of these resources, which constitute the fundamentals for food 312 
security at a national and some even at a larger scale, for their subsistence.  313 

Natural resources are gaining increasing attention regionally and internationally as their 314 
scarcity results in higher prices, limited supply and overexploitation that leads to quality 315 
decline.  316 

Unfortunately, most countries are still planning the growth of their economies based on 317 
over-exploitation of natural resources instead of leapfrogging towards sustainable 318 
development. The sustainable use of these resources is still marginal in the Latin 319 
American economies as described in chapter 5. 320 

There is a growing awareness of countries acknowledging the importance of 321 
conservation of their natural resources. Even if some of them do not produce direct 322 
economic benefits (e.g. water and landscape), this is evident from the experts‘ 323 
perceptions captured by the survey and a number of stakeholders‘ consultations 324 
facilitated by UNEP in 2010 and 2011 in Panama, Florianopolis and Santa Fe. It remains 325 
uncertain, how these perceptions are shared by other stakeholders and their potential to 326 
influence policies, promote methodologies, approaches, or programs, due to the 327 
heterogeneity and limited sample of stakeholders surveyed. 328 

The sustainable management of natural resources can serve as a vehicle to move 329 
towards sustainable development and, thus, help: 330 

 reducing poverty and inequality, in line with the spirit of the objectives of the UN 331 
Conference on Sustainable Development 2012 (Rio+20); 332 
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 sharing the benefits and cost of conserving, maintaining and ensuring the 333 
provision of resources and ecosystem services among all actors along the value 334 
chain. 335 

 safeguarding the resources for the future generations‘ needs; and 336 

 protecting one of the most varied and richest ecosystems of the world. 337 

The life cycle approach is a cornerstone in dealing with SRM.This comprehensive analysis 338 
considers all process stages and can assist in forecasting impacts that could not be 339 
foreseen otherwise, enabling the assessment / identification of alternatives, as well as 340 
changing national strategies and even shifting policy approaches to protect/ preserve 341 
ecosystem services, on which economic activities rely. GESRE aims at making Life Cycle 342 
Assessments (LCA) results available to sectors with high environmental impact, while 343 
unfolding a new management scheme and analysis tool with the end goal of reducing 344 
impacts throughout the life cycle of a process or a product. Moreover, the identification 345 
of hotspots along the life cycle of critical resources allow the prioritization of 346 
technological solutions, policy interventions and capacity building approaches with the 347 
highest potential for success and prevents the region in becoming recipient of obsolete 348 
technologies, which are currently banned in other countries.  349 

Each of the six prioritized sectors and resources – fishery, mining, tourism, water, forest 350 
and land management- might require a specific management approach. However, when 351 
concentrating on resources individually, there is an imminent risk of disregarding the 352 
measureless linkages that exist between resources. For instance, natural areas are 353 
linked to landscape and fertile land. In case of water, which is the cornerstone for 354 
agriculture, forestry and fisheries, it should not be isolated when trying to address the 355 
related sectors. The sustainable management of resources bundles cross-sectoral 356 
guidelines, methodologies and tools, and their implementation requires adaptation to 357 
countries‘ needs, development level and economic activities resulting in socio-economic, 358 
environmental and economic benefit for the communities.  359 

The pilot projects reveal numerous management options that bring together isolated 360 
approaches into a toolkit to guide the learning process and exchange of experiences for 361 
other interested countries seeking to adopt SRM practices. The pilot projects 362 
demonstrate that SRM approaches have the potential to enhance competitiveness, as 363 
well as environmental and economic sustainability of resources. The involvement of 364 
governments strengthens the political will to improve current resource management, as 365 
it becomes clearer that economic goals cannot be achieved when disregarding 366 
environmental resilience. Still, it remains a challenge to attain a concerted effort towards 367 
SRM across all critical sectors in LAC.  368 

Through the SRM framework proposed, this report supports the implementation of the 369 

recommendations of the International Resource Panel reports (e.g. decoupling) and 370 

confirms the importance of the life cycle guiding principles promoted by the 371 

UNEP/SETAC Life Cycle Initiative. 372 

This document reveals that more and better data on the situation of natural resources 373 

develop a better understanding of the requirements to protect natural resources and 374 
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their dependent communities, strengthen national and regional economies and increase 375 

regional cooperation among LAC countries to halt their unsustainable exploitation.  376 

It cannot be ignored that LAC faces several problems, which hinder appropriate 377 

decisions in the SRM realm. These include the vulnerability of the region to climate 378 

change (with the devastating consequences of droughts, floods and climate alterations), 379 

the struggle to overcome its weak institutionalism, and its high demographic density, 380 

elevated poverty rates and limited resources. For these reasons, a stronger awareness 381 

and the empowerment of human resources (with knowledge and education), as well as 382 

the use of effective tools to address SRM challenges, are an opportunity for the region to 383 

handle its natural resources in a sustainable fashion, so that future generations can 384 

benefit from them and from their services. Therefore, SRM should not be seen as a 385 

barrier for the development of a country, but rather as the way to develop and grow as 386 

a region.  387 

 388 
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1. Introduction  389 

1.1 Scope and objectives of this report  390 

The objective of the current report is to lay out the framework of analysis for prioritizing 
391 

resources in LAC region and for sustainable resource management, identify priority 
392 

resources and provide sustainable resource management examples from the LAC region. 
393 

More specifically, this report aims at providing (1) an overall context of SRM in the LAC 
394 

region, (2) identification of critical resources for future case studies, (3) an analysis of 
395 

the current status of critical natural resources identified in the region and (4) 
396 

conclusions and outlook into the next steps.  
397 

Due to the limited data availability in the LAC region for analyzing the status of natural 
398 

resources, the analysis was performed in two ways: (a) by analyzing existing 
399 

information and data and (b) by carrying out an expert survey. The results of the 
400 

analyses provided baseline information for identifying critical resources in the region, 
401 

using a semi-quantitative evaluation scheme.   
402 

 403 

1.2 The International Context: The UN Millennium Ecosystem 404 

Assessment, The UN Millenium Development Goals, The Panel for 405 

Sustainable Resource Management and the UNEP/SETAC Life 406 

Cycle Initiative 407 

 408 

This section provides an overview of relevant international initiatives and hence a 
409 

context to the current report.   
410 

 411 
The Millennium Development Goals (MDGs) 412 

 413 

Based on the 2000 Millennium Declaration signed by 189 countries, the Millenium 
414 

Development Goals (MDGs) consist of eight international goals and 18 concrete 
415 

targets for development to be achieved by 2015 (UN, 2000). These include among 
416 

others: reducing extreme poverty, reducing child mortality rates, fighting disease 
417 

epidemics, and developing a global partnership for development.  
418 

http://www.un.org/millennium/declaration/ares552e.htm
http://siteresources.worldbank.org/DATASTATISTICS/Resources/MDGsOfficialList2008.pdf
http://siteresources.worldbank.org/DATASTATISTICS/Resources/MDGsOfficialList2008.pdf
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Designed to help meet the needs of the world's poorest countries, the MDGs bring 
419 

together developed and developing countries "to create an environment -- at the 
420 

national and global levels alike -- which is conducive to development and the elimination 
421 

of poverty."  
422 

By facilitating a more sustainable resource management in the LAC region, the current 
423 

project is helping to achieve the Goal 7 - ―ensuring environmental sustainability‖ - and 
424 

the targets 7.A and 7.B: 
425 

Target 7.A: Integrate the principles of sustainable development into country policies and 
426 

programmes and reverse the loss of environmental resources 
427 

Target 7.B: Reduce biodiversity loss, achieving, by 2010, a significant reduction in the 
428 

rate of loss 
429 

 430 
 431 
Millennium Ecosystem Assessment 432 
 433 

The Millennium Ecosystem Assessment (MEA) (UNEP, 2005), was one of the largest 
434 

global efforts to assess the current state and possible future consequences of the 
435 

ecosystem and their implications on human well-being.2 Started in 2001, the initiative 
436 

has drawn over 1360 experts worldwide, and produced five technical reports and six 
437 

synthesis reports, which portrayed the current and the future ecosystem conditions and 
438 

their services based on state-of-the-art science.  
439 

The reports start from the recognition that human well-being relies on essential services 
440 

that ecosystems provide (Figure 1): provision of food, materials and energy, and 
441 

regulating climate and hydrological cycles. In turn, humans directly and indirectly affect 
442 

the conditions of ecosystems, which eventually affect the ecosystems´ capacity to 
443 

provide such services for human well-being. 
444 

The interactions between humans and the ecosystems at various spatial scales form the 
445 

basic conceptual framework of the MEA (Figure 2). In the conceptual framework, human 
446 

well-being and poverty reduction relies on ecosystem services, and humans affect the 
447 

ecosystems´ condition through indirect drivers such as demographic, economic, and 
448 

sociopolitical changes as well as through direct drivers such as land use and cover, 
449 

technological and climatic changes. The conceptual framework also indicates the policy 
450 

interfaces that can regulate the dynamics of such interactions.  
451 

 452 

 

2 http://www.millenniumassessment.org/ 

http://www.millenniumassessment.org/
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 453 

Figure 1. Linkages between Ecosystem Services and Human Well-being (UN, 454 

2005) 455 

The MEA considers the environment as a source of goods and ecosystem services. As an 
456 

example, trees may be considered not only goods in that they are used for lumber but 
457 

also service providers in that they store carbon. Policies in countries are slowly 
458 

beginning to reflect this view. More precisely, the MEA frames the environment in terms 
459 

of ―supporting services‖ such as nutrient cycling, soil formation, pollination, biomass 
460 

production, and wildlife habitat; ―regulating services‖ including air and water purification, 
461 

flood mitigation, disease control, and climate regulation; and ―cultural services‖ that 
462 

supply spiritual, recreational, aesthetic and educational opportunities. Natural resources, 
463 

focus of the current report, are considered in all clusters: for example, fertile land is in 
464 

the ―supporting services‖, water is in the ―regulating services‖ and landscape in the 
465 

―cultural services‖ clusters. 
466 

 
467 
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 468 

Figure 2. Conceptual Framework of Millennium Ecosystem Assessment (UN, 469 

2005) 470 

 471 
Resource Efficiency and Sustainable Consumption and Production 472 

The MEA and other relevant studies, such as the Global Environmental Outlook (GEO 
473 

LAC3, 2010) and the 4th Assessment Report of the Intergovernmental Panel on Climate 
474 

Change (Magrin, G., et al. (2007), make increasingly evident that the world cannot 
475 

achieve sustainable economic growth without significant innovation in both: the supply 
476 

(production) and demand (consumption) sides of the market. 
477 

The United Nations Environment Programme (UNEP) works to promote resource 
478 

efficiency and sustainable consumption and production in both developed and developing 
479 

countries. The focus of UNEP‘s work is on achieving increased understanding and 
480 

implementation by public and private decision makers of policies and actions towards 
481 

more resource efficiency and sustainable consumption and production.  
482 
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Decoupling economic growth from environmental impact and resource use and creating 
483 

the ‗space‘ for poor people to meet their basic needs will require producers to change 
484 

design, production and marketing activities. Consumers will also need to provide for 
485 

environmental and social concerns – in addition to price, convenience and quality – in 
486 

their consumption decisions. Decoupling is at the core of innovation strategies for 
487 

sustainable consumption and production. 
488 

 489 
International Resource Panel 490 

As the MEA primarily focused on ecosystem and its services, other types of resources 
491 

such as abiotic resources were not covered in the assessment. Metals and minerals and 
492 

landscape, for example, provide economic, social and cultural values to humanity, and 
493 

human actions can irreversibly affect the capacity of these resources to provide services 
494 

to the future generations.  
495 

Recognizing the growing challenges of managing a broad range of resources, the 
496 

International Resource Panel was launched in 20073 and aims at (1) providing 
497 

independent, coherent and authoritative scientific assessments of policy relevance on 
498 

the sustainable use of natural resources and their environmental impacts over the full 
499 

life cycle; and (2) contributing to a better understanding of how to decouple economic 
500 

growth from environmental degradation. The International Resource Panel‘s current 
501 

areas of work include (a) decoupling, (b) metals, (c) biofuels, (d) environmental impacts, 
502 

(e) water, and (f) soil.  
503 

 504 

 505 

 506 

 507 

 508 

 509 

 510 

 511 

 512 

 513 

 514 

 515 

Figure 3. Concept of decoupling (UNEP, 2011) 516 

Among these areas of work, the concept of decoupling forms the conceptual basis of the 
517 

International Resource Panel‘s activity. While the same term is widely used differently in 
518 

 

3 http://www.unep.fr/scp/rpanel/  
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various fields, ―decoupling‖ here refers to freeing economic prosperity from 
519 

environmental degradation (UNEP, 2011) (Figure 3). Depending on the context, the 
520 

concept can be applied to human well-being and resources use as well.  
521 

Two types of decoupling are commonly distinguished: absolute and relative. Absolute 
522 

decoupling is achieved if economic prosperity or human well-being can be improved 
523 

while reducing environmental impacts or resources use. Relative decoupling is achieved 
524 

when environmental impact or resource use is reduced per GDP unit but not in absolute 
525 

term. 
526 

In 2004 the UN Economic Commission for LAC (ECLAC) introduced in the region the ‗non 
527 

material economic growth‘ approach, essentially decoupling economic growth from 
528 

resource consumption (UNEP, 2011). Since decoupling potentially can also enhance 
529 

equity among nations, drawing on the concept of ‗metabolic rates‘ (resources used per 
530 

capita or resource consumption intensity) as an objective mean of comparing resource 
531 

consumption rates of different countries, it is enlightening to understand the reasons for 
532 

the notable differences of metabolic rates between countries and especially in Latin 
533 

America and the Caribbean (LAC), as it is the focus region of this study. The global 
534 

average metabolic rate has doubled from 4.6 tons/capita in 1900 to 8–9 tons/capita at 
535 

the beginning of the 21 century. In case of LAC, while Chile presented the highest 
536 

metabolic rate with almost 40 tons/capita/year, the rest of the countries were far behind 
537 

with 20 tons/capita/year or less. The lowest ‗metabolic rate‘ was estimated for Haiti with 
538 

less than 4 tons/capita/year. The central American countries such as El Salvador, the 
539 

Dominican Republic, Honduras and Panama belong to the second group with lowest 
540 

metabolic rates between 4 to 8 tons/capita/year. Brazil and Mexico evidenced relative 
541 

low metabolic rates too with 13 and 8 tons/capita/year, respectively. See Figure 4 
542 

(UNEP, 2011). 
543 

The high resource consumption intensity in Chile can be explained through the high 
544 

quantity of mineral and metal resources which are extracted and exported. With respect 
545 

to the resource use, undesirable environmental impacts can be reduced basically 
546 

through two strategies: (a) changing the mix of resources used through substitution of 
547 

more harmful by less harmful resources, and (b) using resources in an environmentally 
548 

sound way throughout their life cycle. 
549 

To promote decoupling, there is an evident necessity to work at different levels: from 
550 

spreading the concept and the strategies to reduce the impacts, through the 
551 

construction of methodologies that enhance the efficiency in the production of goods and 
552 

services, to the measurement and supervision of the different national and regional 
553 

efforts. 
554 
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555 
Figure 4. The global interrelation between resource use and income (175 556 
countries in the year 2000) (UNEP, 2011) 557 

 558 

Through the current report and the illustrated SRM cases, the decoupling principles and 
559 

recommendations drawn by the International Resource Panel (UNEP, 2011) are 
560 

endorsed and provide the line of thinking for the final recommendations. 
561 

 562 
 563 
 564 
 565 
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UNEP/SETAC Life Cycle Initiative 566 

The life cycle principles, methodologies and data required for the authoritative 
567 

assessments developed by the Resource Panel and UNEP‘s activities on sustainable 
568 

consumption and production, rely on the contribution of the UNEP/SETAC Life Cycle 
569 

Initiative and its global community. 
570 

The UNEP and the Society of Environmental Toxicology and Chemistry (SETAC), aware 
571 

of this need to promote life cycle approaches in industrialized and non industrialized 
572 

countries, jointly began to work on the articulation of existing efforts around life cycle 
573 

approaches resulting in the launching of the UNEP/SETAC Life Cycle Initiative in 2002 
574 

(http://lcinitiative.unep.fr). Partnering, they have been working to enhance life cycle 
575 

methodologies and collect data conform the ISO 14040 standard, to facilitate the 
576 

application of sound life cycle approaches, and to support the development of 
577 

capabilities worldwide. The way the life cycle community understands the ―life cycle 
578 

thinking‖ is expressed below: 
579 

Life Cycle Thinking is about widening views by expanding the traditional focus on the production 580 

site and manufacturing processes in order to incorporate various aspects associated with a product 581 

over its entire life cycle.   582 

Life cycle approaches include a range of life cycle methodologies from qualitative to quantitative 583 

tools based on life cycle thinking and include life cycle management. The quantitative LCA 584 

(following the ISO 14040 standards) is included in the life cycle approaches, but life cycle 585 

approaches are broader and more inclusive. 586 

The objectives of the UNEP/SETAC Life Cycle Initiative are:  
587 

 To enhance the global consensus and relevance of existing and emerging life 
588 

cycle approach methodologies; 
589 

 To facilitate the use of life cycle approaches worldwide by encouraging life cycle 
590 

thinking in decision-making in business, government and the general public about 
591 

natural resources, materials and products targeted at consumption clusters; 
592 

 To expand capability worldwide to apply and to improve life cycle approaches. 
593 

The UNEP/SETAC Life Cycle Initiative develops consented life cycle based impact 
594 

assessment methodologies (e.g. water and land use) and indicators (e.g. water and 
595 

carbon footprints) on relevant topics as well as a global guidance for life cycle databases. 
596 

In addition to this, the UNEP/SETAC Life Cycle Initiative also offers support to implement 
597 

these approaches in developing countries and emerging economies. These have been 
598 

proven to be robust and complete tools for the implementation of SRM practices in 
599 

developing countries. 
600 

 
601 
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602 

1.3 Sustainable Resources Management and its importance 603 

Definition 
604 

Following two stakeholder consultations within LAC led by UNEP DTIE and ROLAC (the 
605 

first one on line with the participation of about 80 stakeholders and second with 31 
606 

participants from 25 countries on 13 April 2010 in Panama City, Panama, in conjunction 
607 

with the Regional SAICM Mercury Meeting), a definition and approach that better fits the 
608 

regional needs and expectations were elaborated: 
609 

Sustainable Resource Management (SRM) is defined as coordinated actions that aim to 
610 

accommodate sustained provision of resources to meet the need of the present without 
611 

compromising the capacity to meet the need of the future generations. Therefore, SRM 
612 

avoids the transfer of impacts of a productive chain to another, of a category of impact 
613 

to another, and from one region to another. SRM consists of an integrated approach for 
614 

resource management that takes into account the economic, social, and environmental 
615 

impacts along the cycle of life of material resources. 
616 

 
617 

While resources can be broadly defined to embrace all abiotic and biotic entities of the Earth system that 
618 

contribute to human well-being, following the priorities identified by LAC stakeholders, emphasis in this report 
619 

was made on six natural critical resources: water resource, fertile land, forest ,fishing resources, natural 
620 

landscape and metals and minerals. 
621 

 
622 

Given the number of comprehensive international studies produced on energy issues and 
623 

climate change issues, and in order to focus on less researched areas, we deliberately 
624 

excluded energy resources from the scope of this report. 
625 

Importance of SRM 
626 

Humanity depends on the services that natural resources provide. Particularly, material 
627 

resources shape goods, infrastructure and housing for human use, which fulfill essential 
628 

need for human well-being.  
629 

Although the history of anthropogenic use of material resources is as old as the history 
630 

of humanity, it was the unprecedented population and economic growth since the 
631 

industrial revolution, what dramatically increased the global demand on material 
632 

resources. Ironically, such increases in demand did not make material resources scarcer. 
633 

On the contrary, material resources in general became more available and cheaper over 
634 
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the last two centuries. Figure 5 shows a trend of raw material prices (in real price) over 
635 

the last two centuries. Although there are short-term fluctuations around the world wars 
636 

and the oil embargo in the last century, raw material prices have generally followed a 
637 

declining trend for the last two centuries. Such a trend can be attributed to technological 
638 

innovations in exploration, mining and refining of material resources, which have 
639 

reduced the cost of extraction while increasing the amount of material resources that 
640 

could be economically extracted.  
641 

While the low raw material prices, until recent years, contributed to an enormous 
642 

improvement in materials welfare, it did not promote a more efficient use of material 
643 

resources. That is also why material resources management was hardly discussed as a 
644 

top policy within the public agenda of the last two centuries. 
645 

From 2000, however, a new trend emerged. Raw material prices started to increase 
646 

consistently throughout the market. The price of indium, for example, has nearly 
647 

doubled every year since 2000. The prices of major ferrous and non-ferrous metals, as 
648 

well as precious metals and Rare Earth Elements (REMs) started to increase too.    
649 
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Trend

+/- 2 standard deviation

3.0

3.5

4.0

4.5

3.0

3.5

4.0

4.5

1800 1850 1900 1950 2000

Source: the Bank Credit Analyst (2004)

 
650 

Figure 5. Declining trend of raw material prices (in real price) 651 

The prices‘ trend of raw materials left an important lesson:  welfare in LAC countries 
652 

depends on the availability of affordable material resources. From Liquid Crystal Display 
653 

(LCD) televisions to automobiles, material resources are playing vital roles in daily lives 
654 

of today‘s society, therefore, sustainable management of material resources is the way 
655 

to ensure intergenerational equity, as the right to enjoy the services that material 
656 

resources provide without shifting the problem to others. 
657 

Furthermore, extraction, processing and use of resources significantly affect not only the 
658 

availability of resources for future use, but also the environmental quality, the local and 
659 
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regional society. It is worth to be reminded that the widely known historic episode of the 
660 

Itai-Itai diseases in Japan was associated with mining operations. Itai-Itai, the Japanese 
661 

equivalence of ―Ouch‖ in English, was used as the name for the set of symptoms that 
662 

appeared around 1912 in Toyama prefecture, due to the severe pain associated with 
663 

them. Later, it was found that Cadmium which was mobilized by acid mine drainage, and 
664 

then exposed to humans through irrigated rice, was the cause of the symptoms. By 
665 

1990, about 10,720 acres (4,340 ha) of the contaminated land had been restored from 
666 

Cadmium pollution in this area.  
667 

Mobilization of heavy metals due to acid mine drainage from old mining operations have 
668 

been a concern not only in Japan but also in many other countries. Berkeley Pit 
669 

Superfund in the US and Tinto River in Spain are well known examples of acid mine 
670 

drainage sites. Emissions of toxic substances by mining and materials processing 
671 

industry may take place without involving acid mine drainage as well. Heavy metals 
672 

separated as tailing or slag in the process of mining or refining operations, for example, 
673 

may cause impacts on the health of humans and ecosystems. Slurry from coal washing 
674 

processes, which is often employed to remove impurities in coal, also contains various 
675 

heavy metals such as arsenic, lead and chromium, and episodes of health impacts 
676 

caused by exposures to such substances have been reported. 
677 

For many developing economies, resources extraction and primary processing are one of 
678 

the main sources of job and income. In Brazil, for example, mining and primary 
679 

materials processing sectors combined generated in the year 2000, 7.3% of total 
680 

compensation to employees nationwide.4  
681 

In summary, the importance of SRM relies on the fact that it can help address the three 
682 

following issues which are closely connected to the provision of human well-being: 
683 

preserving resources with high scarcity, reducing the impact on the environment, and 
684 

improving the socioeconomic benefits that the use of these resources generates.  
685 

686 

 

4 Calculated using OECD Input-Output table of 2000. 
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 687 

1.4 Importance of Latin America and the Caribbean in supplying 688 

natural resources and in supporting local economy 689 

 690 

Since the 1980‘s, the region‘s economies have been directed to the external markets, 
691 

especially those in developed countries and in the new Asian economic powers such as 
692 

China and India. In developing countries, international trade has become a growth 
693 

engine. Technological improvements have reduced transport times between countries to 
694 

unprecedented levels, while the opening up of financial markets has spread speculative 
695 

activity in the capital markets, increasing their vulnerability as they expand, as well as 
696 

increasing the economic insecurity. 
697 

The development model prevailing in LAC focuses on economic growth based on: natural 
698 

resources and natural patrimony; increasing the production levels as a central objective; 
699 

production directed at external markets; and the demand for investments in productive 
700 

sectors with high demand of natural resources as the focus of macroeconomic policy. In 
701 

this context, differences between countries in the region are not caused by alternative 
702 

development models, but by the role they play in the international market, and the role 
703 

the States play as economic regulators. Redistributors and producers do any relevant 
704 

questioning to the structural foundations or to the role natural resources plays in the 
705 

economic process (GEO LAC3, 2010). 
706 

Globalization is also seen in other dimensions such as integration of knowledge through 
707 

the exchange of information, culture and technology. It is also recognized that 
708 

environmental issues and globalization are intrinsically linked. Resources are fuelling 
709 

economic growth and trade. Solutions to environmental crises like a demand for climate 
710 

change coordinated action and a greater globalization of governance (UNEP, 2007), are 
711 

other examples of this. 
712 

International trade 
713 

The commercial success of LAC has become a determining factor in explaining current 
714 

pressures on natural resources in areas ranging from mining, hydrocarbons and water 
715 

use to the expansion of the agricultural frontier and deforestation. 
716 

As LAC has specialized its productive base in exporting natural resources (concentrated 
717 

on a few products), the result is a heavy dependence on the international markets. So, 
718 

increases in international prices of minerals such as copper, or grains such as soybeans, 
719 

trigger an increase in production within the region. 
720 
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In turn, economic and technological development, as well as population growth, signifies 
721 

an ever closer relationship between trade and environment. The technological 
722 

development of telecommunications and transportation has laid the groundwork for 
723 

trade expansion which demands more intensive use of natural resources, and puts huge 
724 

pressure on them. The lack of adequate policy and institutional frameworks results in a 
725 

predatory behavior by operators seeking to maximize profits, with devastating 
726 

consequences for ecosystems and, in general, for environmental sustainability. 
727 

The role of LAC in world trade 
728 

While the region plays a modest role in world trade (the value of its exports has 
729 

remained around 10–12% of the global total), in recent years a small rally has been 
730 

reported, although this is due to the increased value of commodities (Figure 6). This role 
731 

in world trade explains a related tension: on the one hand, international trade has 
732 

critical effects on land use and ownership of natural resources in LAC but, on the other, 
733 

the region lacks the instruments or sufficient economic weight to decisively influence 
734 

global trade. Indeed, the determination of the main products to be traded is made in 
735 

places and by stakeholders from outside the region (for example, the Chicago Mercantile 
736 

Exchange). 
737 

Nature of exports: demand for raw materials 
738 

The confluence between the current dynamics of globalization and the development 
739 

styles followed on the continent means for LAC that natural resources play a key role in 
740 

supporting their exports. Indeed, natural resources are seen to account for over half of 
741 

total exports in the LAC region. These are mineral, hydrocarbon (notably natural gas and 
742 

oil), agricultural and livestock, forestry and fishery products, with little or no processing. 
743 

Approximately 54% of exports are raw materials. A dependence on a few products is 
744 

also observed. In effect, the 10 principal export products of most countries are primary 
745 

mining and agricultural goods.  
746 

 747 
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 748 

Figure 6. Latin America and the Caribbean: Participation in the value of world 749 

exports (Percentages) 750 

 751 
 752 
 753 

Table 1. Latin America: Exports Composition and Geographical Distribution in 754 

2006 (Percentage of total exports) 755 

 Total exports 

composition 

Geographical Distribution 

 (% of total) Developed countries Emerging economies 

Latin America  

Primary goods 54.2 57.9 42.1 

Manufacturers 44.6 71.5 28.5 

Total 98.9 63.6 36.4 

Latin America excluding Mexico 

Primary goods 72.9 51.1 48.9 

Manufacturers 25.7 35.8 64.2 

Total 98.6 46.5 53.5 

Source: ECLAC, 2007. ‗Panorama of the International Insertion of Latin America and the 756 

Caribbean. Trend 2008‘ 757 

 758 
 759 



28 

 

 760 

Figure 7. Latin America and the Caribbean: Exports of the 10 principal products, 761 

according to Percentage Participation, 2008. 762 

Exporting natural resources and goods with little or no processing has enabled the 
763 

region to become a partner in international trade. Primary goods account for 73% of 
764 

exports. In recent years increased trade between the region and Asian countries, 
765 

especially China and India, boosted agribusiness and the raw materials needed for 
766 

biofuel production. This has had impacts on land use changes, pollution, and intensive 
767 

use of water resources, among others. Foreign direct investment, that reached a record 
768 

in 2008, plays an important role in exploiting natural resources for export, and in 
769 

shaping production patterns (GEO LAC3, 2010). 
770 

In the twenty-first century, the assumption in LAC is that the current economic model 
771 

leads simultaneously to economic growth, social disintegration and environmental 
772 

degradation, with a marked trend towards more income concentration and a less 
773 

equitable share of the fruits of growth. In this context, social movements demanding 
774 

more equity and greater citizen participation tend to become new types of political 
775 

movements that voice majority demands for structural changes, to allow societies to 
776 

develop with more integration among themselves and in their natural environment. 
777 



29 

 

LAC faces the challenge of achieving fairer and more equal economic development that 
778 

requires making an effective shift towards sustainable development without decreasing 
779 

the countries‘ natural capital. It is not enough that it is internationally recognized there 
780 

is no contradiction between a healthy environment and the production of material goods. 
781 

Natural and social capital must be preserved and this must be clearly expressed in public 
782 

policies, both those explicitly and specifically directed at environmental problems and 
783 

those that cover other areas. As long as environmental policies are not transversal, 
784 

persistent contradictions will continue to arise between them and productive and trade 
785 

policies, along with the high social costs that have been evident over the years. 
786 

 787 

1.5 Resource Efficiency: Economics and Outlook for Latin America  788 

The report ―Resource Efficiency: Economics and Outlook for Latin America‖ was 
789 

produced by UNEP (PNUMA, 2011), in collaboration with the Mercosur Economic 
790 

Research Network. According to the report, the main challenges for an efficient use of 
791 

resources in Latin America are: 
792 

 
793 

•    Public-private cooperation at local, sub-national and national levels. 
794 

 
795 

•    Territorial planning and effective implementation of land-use regulations. 
796 

 
797 

•    Promotion of regional cooperation strategies in areas such as climate change, 
798 

environmental impact assessment in the primary sector, and water regulations. 
799 

 
800 

•    Information access and availability. Generating and synthesizing reliable information 
801 

on the use of resources and its economic and environmental implications. 
802 

 
803 

The study focused on three thematic areas based on their importance in Latin America 
804 

(land use changes, energy and climate change, and water use) and six countries 
805 

(Argentina, Brazil, Chile, Mexico, Paraguay and Uruguay), all of which were subject to an 
806 

in-depth analysis.   According to the report, the primarization of the economies of some 
807 

of the Mercosur countries, as well as Chile and Mexico, has triggered a growing pressure 
808 

on essential resources, especially on land and water.  
809 

 
810 

The lack of initiatives, policies and programmes aimed at preventing environmental 
811 

impacts caused by productive development, has been discouraging environmental 
812 

improvement, resulting in negative economic consequences. 
813 

 
814 

Good policy making in Latin America requires, according to Achim Steiner ―robustly 
815 

measuring and minimizing environmental impacts of sectors ranging from agriculture, 
816 

fisheries, livestock and manufacturing to the fate of agrochemicals and how natural 
817 
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resources are being managed in the first place‖ (PNUMA, 2011). 
818 

 
819 

The report presents four possible scenarios in terms of sustainability and resource 
820 

efficiency between 2010 and 2030. Three of these scenarios, ―Efficiency without 
821 

Sustainability‖, ―Status Quo: Neither Sustainability nor Efficiency‖, and ―Sustainability 
822 

without Efficiency‖, imply some advances, but do not represent significant improvements 
823 

in resource efficiency in the long term. 
824 

 
825 

The fourth scenario, titled ―Efficiency, Sustainability and Governance for Inclusion‖, 
826 

represents the most desirable situation, where efficiency improves along with 
827 

sustainability. This scenario implies a virtuous circle where the use of resources 
828 

improves along with the quality of public management, thus increasing sustainability 
829 

and the participation of all actors involved. This scenario promotes a more inclusive 
830 

development model aimed at inequality reduction, and it can contribute to a transition 
831 

towards a green economy. 
832 

 
833 

In the framework of these four possible scenarios, the report includes a series of public 
834 

policy recommendations at a national and regional level. It also highlights that resource 
835 

efficiency increases savings and competitiveness and generates economic benefits, not 
836 

only for productive sectors with an intensive use of resources, but also for society as a 
837 

whole. 
838 

 
839 

This analysis is designed to complement UNEP‘s Global Environment Outlook (GEO) 
840 

reports for Latin America, adding a regional vision on resource efficiency and its 
841 

economic implications. 
842 

The project on ―Strengthening Capabilities on Sustainable Resources Management in the 
843 

LAC region‖ (see 1.5 and next chapters) results as a response to the urgency of 
844 

improved resource efficiency and decoupling of resource consumption and negative 
845 

environmental impacts from economic development. 
846 

 
847 

 848 
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2 Sustainable Resources Management and Policy 849 

 850 

2.1 Identification of critical resources in the LAC region 851 

Relevant results from the two stakeholder consultations mentioned in 1.3 led by UNEP 
852 

DTIE and ROLAC (the first one on line with the participation of about 80 stakeholders 
853 

and second with 31 participants from 25 countries on 13 April 2010 in Panama City, 
854 

Panama, in conjunction with the Regional SAICM Mercury Meeting), following six natural 
855 

resources were identified as critical:  
856 

 water resource, 
857 

 fertile land, 
858 

 forest resources, 
859 

 fishing resources,  
860 

 natural landscape, and  
861 

 metals and minerals. 
862 

Focus on the report will be on the six critical resources identified. Given the number of 
863 

comprehensive international studies produced on energy issues and resources and in 
864 

order to focus on less researched areas, we deliberately excluded energy resources from 
865 

the scope of this report. 
866 

 867 

2.2 The role of the project on “Strengthening Capabilities on 868 

Sustainable Resources Management in the LAC region 869 

The project  
870 

The project "Strengthening National Capacities for Sustainable Resource 
871 

Management" (GESRE), is being implemented by UNEP in collaboration with the 
872 

United Nations Department of Economic and Social Affairs (UN DESA) and the United 
873 

Nations Economic Commission for Latin American and the Caribbean (ECLAC). It aims to 
874 

contribute to the identification of the needs of the region of LAC and to improve the 
875 

coordination and understanding of the sustainable management of material resources 
876 

between the participating countries.  
877 

With this new knowledge, governments, businesses and interested participants will have 
878 

the necessary tools to improve coordination and to develop policies for sustainable 
879 

resource management. 
880 
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The expected accomplishments 
881 

 Establishing networks of relevant stakeholders with increased awareness, 
882 

knowledge, and within the necessary skills for SRM, including access to tools, 
883 

models of products‘ prioritization and productive sectors, and policy design. 
884 

 Identifying opportunities and launching national action plans for SRM in two 
885 

countries in the LAC region. 
886 

 Two national pilot projects on SRM in the LAC region. 
887 

The process  
888 

After identifying stakeholders from government, private organizations and academia, 
889 

public consultations took place on the critical resources for the LAC region.   
890 

Two pilot projects in different countries around identified critical resources are the 
891 

central activity. The political will of the countries are key criterion for the selection of the 
892 

countries for each pilot project.   
893 

Around the pilot projects, training activities are developed with a decentralization focus 
894 

for which the participation of local actors including local governments is very important.   
895 

Finalized the pilot projects, courses of action that can be incorporated in the politics of 
896 

the central or local Governments are proposed jointly with the Governments‘.   
897 

The results and agreements of this project are public through the UNEP platform created 
898 

accordingly, in collaboration with the countries of the region, a permanent mechanism of 
899 

coordination of the experts and implementers of Sustainable Resource Management in 
900 

LAC is developed. 
901 

 
902 

2.3 Conceptual Framework of Sustainable Resources Management 903 

Just like ecosystems, material resources provide essential services that enable human 
904 

well-being; however, while extracting and processing them several environmental and 
905 

social impacts are generated. In addition to this, humans affect the conditions of 
906 

material resources such as their availability (scarcity) and their economic value, through 
907 

direct and indirect drivers of change. The relationship between humans and material 
908 

resources therefore can be drawn as a parallel, to that between humans and ecosystems. 
909 

Given such similarities, the conceptual framework of SRM can be drawn following the 
910 

MEA. For implementation purposes of the GESRE project, a SRM framework has been 
911 

designed which interlinks the critical natural resources identified with relevant strategies 
912 

that help improve the current and future resources management practices and, hence, 
913 

the society‘s well-being.  
914 
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The foundation of the SRM framework relies on the development of local and regional 
915 

capabilities as a prerequisite to enable and implement the additional layers of the 
916 

approach. Through improved capabilities at local and national Governments levels, a 
917 

better understanding of the interrelations between human interventions and impacts of 
918 

unsustainable resource management is achieved. The next step is to develop plans, 
919 

policies, strategies, regulations and environmental impact assessments for SRM, in 
920 

cooperation with the different actors of the supply chains using the critical resources, 
921 

and with the support of local and national experts.  
922 

If the aim is to develop a sustainable water management system, since it is a cross-
923 

cutting resource used by the society as a whole, a comprehensive system is the only 
924 

consistent way to address this resource including the product and productive sectors 
925 

that directly and indirectly exhaust this resource. A slightly different approach is the one 
926 

applied for the fishing or mineral resources which are closely linked to the sectors of 
927 

fishery and mining, correspondingly, and therefore, more particular and specialized 
928 

measures and sustainable management systems can put into place. Nascent is the 
929 

consideration of natural landscape as critical resource which was expressed as essential 
930 

by LAC countries with a strong economic tourism sector; hence, within the scope of this 
931 

project landscape is directly linked to the tourism sector. Land use is to be related to the 
932 

agricultural sector and forest resources to the wood extraction sector. The spirit of this 
933 

report is not to promote the wood extraction sector but to keep the reader aware that 
934 

this practice, very often illegally, exists and that there is a need to design strategies for 
935 

its sustainable resource management. 
936 

Mechanisms proposed in this SRM framework to enable an improved resource 
937 

management of critical resources in LAC are essentially the following: 
938 

- technical knowledge exchange between stakeholders and countries, 
939 

- resource conservation and sustainable resource use management practices, and 
940 

- national policies and regional strategies. 
941 

Applications of the described framework below (Figure 8) are presented in chapter 5. 
942 

The authors recognize that to encourage the implementation of best practices by 
943 

enterprises and responsible of product and supply chains more discussion of institutional, 
944 

legal and economic mechanisms and options is needed. This report is not covering all 
945 

details of potential mechanisms to promote SRM practices, and the readers are invited 
946 

to consult with additional relevant literature such as the PNUMA publication on ―Resource 
947 

Efficiency: Economics and Outlook for Latin America‖ (PNUMA, 2011). 
948 
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Figure 8. Sustainable Resource Management (SRM) approach 950 
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952 
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3 Status of resources in LAC region: analysis of 955 

available data 956 

 957 

The need to manage the environment in a sustainable manner is imperative, as the 958 

regional (and global) economy depends highly on the availability of natural and mineral 959 

resources. Forest industry for instance, contributed up to USD 40 billion in 2009 to the 960 

region´s GDP (FAO, Standing tall: Exemplary cases of sustainable forest management in 961 

LAC 2010),  injects on average 2% to the GDP and provided employment to 1.5 million 962 

LAC‘s inhabitants in 2006 (FAO 2008 in (UNDP 2010). Even with the strong reliance that 963 

LAC has on natural resources for economic development, the World Bank bans financing 964 

commercial logging that could contribute to the conversion or degradation of critical 965 

forest areas including areas with high suitability for biodiversity conservation, as 966 

evaluated by species richness, degree of endemism, species vulnerability, 967 

representativeness and integrity of ecosystem processes (The World Bank Group 2002a, 968 

Annex I in Hajjar and Innes 2009, 29).   969 

Tourism in the Caribbean would not be as high as 20% of GDP without its coral reefs 970 

that attract tourists from all over the world and employs 5% – 19% of the workforce 971 

(Table 2). In several South American countries the contribution to GDP from tourism is 972 

2% (UNDP 2010).  973 

 974 

Table 2. Potential Value of Lost Economic Services of Coral Reefs, circa 2040-60 975 

in 2008 USD million (Assuming 50% of corals in the Caribbean are lost) 976 

 977 

Source: Vergara, Toba, et. al. 2008b in World Bank, 2009 978 

The economy of LAC depends seriously on their natural resource base and their 979 

productivity. According to a recent UNDP‘s report, agriculture contributed to LAC‘s GDP 980 

for the period 2000-2007 to an average of 9.6% and exports of agricultural commodities 981 

accounted for 44% of total export value in 2007.  For the same year, in countries such 982 

as Panama, Paraguay and Nicaragua, agricultural exports represented over 80% of total 983 
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commodity exports. This sector provides employment to around 9% of LAC‘s population 984 

(UNDP, 2010).  985 

Fisheries injected over $2 billion in 2004 to Chile, Mexico, Colombia and Brazil and over 986 

$100 to Venezuela, Panama, Argentina, Guyana and Peru (Catarci 2004, in UNDP 2010). 987 

In at least 10 countries fisheries contribute to more than 1% of GDP (UNDP 2010).  988 

However, this region has great areas of biodiversity, which offer specialized niches for 989 

tropical species (Felton, et al. 2009) and as resources in many aspects are scarce, 990 

conservation planning and prioritizing the use of conservation resources in areas with 991 

high concentration of biodiversity (Peters, Hyman and Jones 2005) is crucial to halt the 992 

decline of biodiversity in LAC.  993 

 994 

3.1 Cross-cutting environmental aspects of a critical resource in Latin 995 

America  996 

3.1.1 Water 997 

In LAC more water is used in agriculture than in other sectors, accounting for about 73% 
998 

of freshwater use (FAO, 2011). But even though water resources are unevenly 
999 

distributed and, in some regions precipitation and drought conditions are increasing, the 
1000 

crisis is one of water governance rather than water scarcity. The countries in the region 
1001 

face the task of designing and implementing effective strategies for sustainable water 
1002 

use. The challenges involved in accomplishing this include: wide differences of climate 
1003 

within the region; different levels of economic development between and within 
1004 

countries; vast social inequalities; and deficiencies in public administration and 
1005 

institutions that makes difficult to implement policies. In this context, implementing a 
1006 

consistent water accounting process would help making water allocation decisions and 
1007 

ultimately achieve a more sustainable, equitable and efficient water use. For this there 
1008 

needs to be an improvement in the way that local, national and regional institutions 
1009 

manage and monitor water resources and productivity. 
1010 

This section presents the state-of-the-art of water resource use and management in LAC. 
1011 

For this purpose, first the general framework on the water availability and use is 
1012 

provided with a particular focus on water use in agriculture, the main water consuming 
1013 

sector. Then, the situation in relation to urban water supply is offered. Finally, the 
1014 

section summarizes the challenges and opportunities for an enhanced water efficiency 
1015 

and management in the region. 
1016 

Water availability and use 
1017 

The wide range of climates encountered in the region generates a wide spatial variety of 
1018 

hydrological regimes. As a result, the region shows a very uneven distribution in 
1019 
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precipitation, water resources and water use conditions. These climatic characteristics of 
1020 

the region also generate strong inter-seasonal and inter-annual differences in water 
1021 

resources (Bates et al., 2008). Meteorological phenomena such as El Niño or tropical 
1022 

storms and hurricanes in the Antilles, Central America or Mexico, alternate with lengthy 
1023 

drought periods, not only in the arid or semi-arid areas but also in humid zones. Overall, 
1024 

the region is relatively well endowed with water resources. For an area representing 
1025 

15% of the world's total land surface, it receives 30% of precipitation and generates 
1026 

33% of the world's water resources (FAO, 2011). Bearing in mind that this region is the 
1027 

host to 10% of the world's population, the amount of water resources per person, is 
1028 

around 28,000 m3/capita/year, constituting a much higher figure than the world´s 
1029 

average.  
1030 

In terms of international water resources, the region is characterized by a high 
1031 

percentage of water resources shared by several countries, more than one third of the 
1032 

total water resources of the region (UNEP, 2007).  
1033 

As shown in Table 3, in the LAC region agriculture is the main water user, amounting to 
1034 

73%. This is followed by the domestic water use with 19% and industrial water 
1035 

withdrawal of 9% (FAO, 2011).  
1036 

Table 3. Regional distribution of water use. Source: FAO (2011) 1037 

 1038 

Subregion Annual water use by sector 

Agriculture Domestic Industrial Total use 

km
3
 % of 

total 
km

3
 % of 

total 
km

3
 % of 

total 
km

3
 % of 

LAC 
m

3
 per 

inhab. 
in % of 
IRWR 

Mexico 60.30 78.0 13.40 17.0 3.90 5.0 77.80 30.0 825.00 19.0 

Central  

America 

9.40 77.0 1.80 15.0 0.90 8.0 12.20 5.0 428.00 1.7 

Greater 

 Antilles 

11.70 75.0 3.60 24.0 0.10 1.0 15.40 6.0 531.00 18.9 

Lesser  

Antilles 

- - - - - - - - - - 

Guyana  

Sub-region 

1.80 96.0 0.00 2.0 0.00 2.0 1.90 0.0 1,117.00 0.6 

Andean  

Sub-region 

36.50 73.0 10.50 21.0 3.10 6.0 50.20 19.0 483.00 1.0 

Brazil 33.40 61.0 11.60 21.0 9.90 18.0 54.90 21.0 335.00 1.0 

Southern  

Sub-region 

39.40 91.0 5.70 6.0 4.70 3.0 50.00 19.0 852.00 3.8 

LA & C 192.70 73.0 47.00 19.0 22.90 9.0 262.80 100.0 519.00 2.0 

World 2,310.50 71.0 290.60 9.0 652.20 20.0 3,253.30 - 564.00 8.0 

LA & C as % 
of world 

8.30  16.00  3.50  8.10    

Water use expressed in percentage of total renewable water resources (TRWR or IRWR) 
1039 

is a good indicator of the pressure on water resources. Renewable water resources are 
1040 
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natural resources that, after exploitation, can return to their previous stock levels by 
1041 

natural processes of replenishment. 
1042 

Roughly it can be considered that pressure on water resources is high when the value is 
1043 

above 25 %, as in the case of the Dominican Republic (39.7%) and some islands of the 
1044 

Lesser Antilles. This percentage is also relatively important in Antigua and Barbuda 
1045 

(9.6%), Cuba (13.7%), Haiti (7.0%), Jamaica (9.6%) and Mexico (17.0%). Industrial 
1046 

water use is especially important in Brazil (18.0%), Chile (11.0%), El Salvador (20.0%), 
1047 

Guatemala (17.0%) and Venezuela (7.0%) (FAO, 2011).  
1048 

In general, the high demand for water use, especially in the urban zones gives rise to 
1049 

conflicts among the different sectors involved. Competition is usually detrimental to the 
1050 

agricultural sector, from which water is diverted to the domestic or industrial sectors 
1051 

(FAO, 2011).  
1052 

Figures for produced and treated wastewater are available only for some countries of the 
1053 

region. In most countries, only a marginal percentage of the wastewater is treated. In 
1054 

Mexico, 1,600 million m3 (treated or untreated) are reused for agricultural purposes. 
1055 

Untreated wastewater is also used in other countries but figures regarding the annual 
1056 

volumes are not available. Notwithstanding, some trials on the use of treated 
1057 

wastewater are being initiated, on a large scale, in the arid regions of Argentina and 
1058 

Chile (FAO, 2011).  
1059 

Regarding desalination of seawater or brackish water, its presence is anecdotal, Antigua 
1060 

and Barbuda (Lesser Antilles) being the only country offering information on desalination 
1061 

plants, with a production of 3.3 million m3/yr.  
1062 

It is general knowledge that contamination due to domestic wastewater, industrial 
1063 

wastewater, mining residues and diffused agricultural pollution (biocides, fertilizers, etc), 
1064 

is a regional problem, especially emphasized in areas suffering major water resource 
1065 

pressures (FAO, 2011). The general lack of integrated water resources management, 
1066 

taking into account the hydrographic basin as a management unit, does not contribute 
1067 

to the solution of these problems. 
1068 

In relation to the virtual water trade in the region, Table 4 shows that most of the water 
1069 

used in Argentina and Brazil is used to produce and export agricultural products 
1070 

(Mekonnen and Hoekstra, 2011). Exporting natural resources and goods with little or no 
1071 

processing has enabled the region to become a partner in international trade. Primary 
1072 

goods account for 73% of exports. In recent years increased trade between the region 
1073 

and Asian countries, especially China and India, boosted agribusiness and raw materials
1074 



39 

 

Table 4. Virtual water flows in Argentina, Brazil, Chile, Mexico and Peru related 1075 

to international trade of crop, livestock and industrial products in the period 1076 

1996-2005 ( m3/year). 1077 

Country Virtual water import Virtual water export Total virtual water flows 

 
Related to crop 

producs 

Related to 
animal 

products 

Related to 
industrial 
products 

Related 
to crop 
producs 

Related 
to animal 
products 

Related 
to 

industrial 
products 

Net virtual water import 

  Green Blue Green Blue Blue Green Blue Green Blue Blue Green Blue Total 

Argentina 3,764 147 521 46 73 88,569 1,333 4,739 496 34 -89,022 -1,597 -90,619 

Brazil 27,821 2,088 1,654 94 186 89,474 858 15,953 934 152 -75,952 424 -75,528 

Chile 3,954 299 765 15 55 1,243 438 297 74 87 3,180 -230 2,950 

Mexico 51,487 12,581 13,919 1,016 571 10,947 8,410 2,181 168 292 52,279 5,298 57,577 

Peru 6,675 480 307 22 24 2,437 518 62 8 34 4,484 -34 4,450 

Source: Mekonnen and Hoekstra (2011) 1078 

 
1079 

The total water footprint of consumption in Argentina, Brazil, Chile, Mexico and Peru 
1080 

ranges from 950 m3/capita/year in Chile to 1875 m3/capita/year in Brazil (Table 5). 
1081 

These figures can be compared with the global average of 1240 m3/capita/year 
1082 

(Chapagain and Hoekstra, 2004), which corresponds to a food supply need of 3000 
1083 

kcal/person/day out of which 20% are animal products (Kuylenstierna et al., 2008). 
1084 

 1085 

Table 5. Water footprint of consumption in Argentina, Brazil, Chile, Mexico and 1086 

Peru during the period 1996-2005 (m3/yr/capita). 1087 

Country 

P
o
p
u
la

ti
o

n
  
(1

0
6
) Water footprint 

of consumption 
of agricultural 

products 

Water 
footprint of 
consumpti

on of 
industrial 
products 

Water 
footprint 

of 
domestic 

water 
consump

tion 

Total water footprint of national consumption 

 
Intern

al 
Extern

al 
Internal External  Internal External Total 

 Green Blue Green Blue Blue Blue blue Green Blue Green Blue Green Blue Total 

Argentina 37 1,288 88 35 4 3 2 13 1,288 104 35 6 1,323 110 1,433 

Brazil 175 1,645 48 160 12 2 1 7 1,645 58 160 13 1,804 70 1,875 

Chile 15 451 136 327 18 6 2 9 451 151 327 20 779 171 950 

Mexico 100 840 87 661 85 1 4 14 840 102 661 89 1,501 190 1,691 

Peru 26 502 126 308 15 3 1 6 502 135 308 16 810 152 962 

Source: Mekonnen and Hoekstra (2011)  1088 

* The total water footprint of a country includes two components: the part of the footprint that falls inside the country (internal 1089 
water footprint) (internal WF) and the part of the footprint that presses on other countries in the world (external water footprint) 1090 
(external WF). The distinction refers to the appropriation of domestic water resources versus the appropriation of foreign water 1091 
resources1092 
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Table 6. Water footprint of national production in Argentina, Brazil, Chile, 1093 

Mexico and Peru in the period 1996-2005 (Mm3/year). 1094 

Country 

Water footprint of 
crop production* 

Water 
footprint of 

grazing 

Water 
footprint of 

animal water 
supply 

Water footprint 
of industrial 
production 

Water footprint of 
domestic water 

supply 
Total water footprint 

Green Blue Green Blue Blue Blue Green Blue Total 

Argentina 157,605 4,306 18,589 773 138 491 176,194 5,708 181,902 

Brazil 303,743 8,934 132,223 3,158 532 1,202 435,966 13,826 449,792 

Chile 6,510 2,374 2,633 123 158 142 9,143 2,797 11,940 

Mexico 83,105 13,885 25,916 995 214 1,359 109,021 16,453 125,474 

Peru 11,399 4,096 6,641 188 101 168 18,040 4,553 22,593 

Source: Mekonnen and Hoekstra (2011). 1095 

Table 7 illustrates that at the policy level, two countries in the region have national 
1096 

watershed programmes, and seven have national priority watershed plans. Five 
1097 

countries have prepared national water resource plans, and six have national sectoral 
1098 

plans on issues related to water management. Two countries are currently preparing 
1099 

national watershed plans, and several have expressed the intention of doing so in the 
1100 

near future. 
1101 

Table 7. National watershed management plans. Source: FAO (2004) 1102 

 1103 
 1104 

Agriculture 
1105 



41 

 

Agriculture is the main water consuming sector in LAC, reaching 73 % (FAO, 2011) of 
1106 

water withdrawal. In the majority of countries of the region, irrigation is seen as an 
1107 

important means to increment productivity and intensify and foment crop diversification, 
1108 

an objective of most agricultural policies of governments in the region.  
1109 

Surface irrigation is by far the most widespread irrigation technique in the region. Table 
1110 

8 presents information on irrigation techniques by subregion, for the countries in which 
1111 

information was available. Outstanding is the importance of localized irrigation in the 
1112 

Lesser Antilles, where water scarcity and farm characteristics have induced an extensive 
1113 

utilization of localized irrigation, and in Brazil (6.1 %). Sprinkler irrigation covers an 
1114 

important area in Cuba (51 %), Brazil (35 %), Panama (24 %), Jamaica (17 %) and 
1115 

Venezuela (16 %) (FAO, 2011).  
1116 

 1117 

 1118 

Table 8. Irrigation techniques by sub-region (FAO, 2011) 1119 

Sub-region Irrigation techniques 

Surface Sprinkler Localized 

ha % ha % ha % 

Mexico 5,802,182 92.7 310,800 5.0 143,050 2.3 

Central 
America 

418,638 93.0 17,171 3.8 14,272 3.2 

Greater 
Antilles 

856,894 63.6 407,075 34.6 21,256 1.8 

Lesser   
Antilles 

2,890 53.8 761 14.2 1,725 32.1 

Guyana     
Sub-region 

201,314 100.0 0 0.0 0 0.0 

Andean     
Sub-region 

3,379,637 95.6 122,364 3.5 34,536 1.0 

Brazil 1,688,485 58.8 1,005,606 35.0 176,113 6.1 

South        
Sub-region 

3,445,068 95.6 95,730 2.7 62,153 1.7 

LA & C 15,672,050 86.7 1,960,365 10.8 453,105 2.5 

Note: The information on ‘irrigation techniques’ refers to 98.3 % of the total area under irrigation. 1120 

Surface water resources are the major source of irrigation in the region, with the 
1121 

exception of Nicaragua and Cuba where groundwater is the source for 77% and 50%, 
1122 

respectively, of the area under irrigation.  
1123 

Cereals, including rice, average 59% of the total irrigated area. Wheat and maize are 
1124 

mostly produced in Argentina, Chile, Mexico and Peru. The areas dedicated to rice are 
1125 

important in all subregions, except in Mexico. In this respect, it is worth mentioning the 
1126 

rice cultivation increment in Uruguay from 80 000 ha in 1990, to 170 000 ha in 1998; 
1127 

the high percentage of land under irrigation dedicated to vegetable/fruit crops and 
1128 
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vineyards in the Southern Subregion (56%, especially in Argentina and Chile); and the 
1129 

importance of irrigated pasture in Central America and Greater Antilles (Table 9).  
1130 

Table 9. Harvested and irrigated area1, by crops (in percentage) (FAO, 2011) 1131 

Sub-region Rice  

(%) 

Other 
cereals    

(%) 

Vegetables 
(%) 

Fruits, 
vineyards 
and citrus 

(%) 

Industrial 
crops       
(%) 

Pastures 
and fodder 

(%) 

Total       
(ha) 

Mexico 1.0 70.0 9.0 0.0 14.0 6.0 3,430,365 

Central 
America 

25.0 0.0 10.0 4.0 11.0 50.0 278,606 

Greater 
Antilles 

18.0 0.0 20.0 9.0 0.0 53.0 846,606 

Lesser 
Antilles 

- - - - - - - 

Guyana 
Region 

74.0 0.0 0.0 0.0 26.0 0.0 224,664 

Andean 
Region 

25.0 35.0 25.0 2.0 3.0 9.0 953,732 

Brazil
2
 79.0 - 21.0 - - - 1,228,420 

South 
Region 

12.0 15.0 24.0 32.0 7.0 11.0 2,483,991 

Total (%) 22.2 36.4 19.4 10.5 3.3 8.2 100.0 

Total (ha) 1,884,414 3,096,853 1,647,501 892,649 281,566 698,287 8,501,270 

1.On a total surface with cultivation data of 8.5 million ha. 1132 
2. Percentages calculated based upon the data available; although there is no quantitative data for all irrigated crops, the 1133 
percentage of fruit trees, citrus, industrial crops and soybean irrigated is significant. 1134 

In most of the region, drainage is closely linked to the evacuation of excess water by 
1135 

rainfall in areas susceptible to waterlogging5. This is for example the case of Brazil and 
1136 

Mexico. 
1137 

As for salinization, this is a serious constraint in Argentina, Cuba, Mexico and Peru and, 
1138 

to a lesser extent, in the arid regions of the northeast of Brazil, north and centre of Chile 
1139 

and some small areas of Central America (FAO, 2011).  
1140 

Water pollution due to irrigation is closely linked to production intensity. Therefore, a 
1141 

high intensity in the use of inputs, such as biocides or fertilizers, produces an increase in 
1142 

their concentration on irrigation return. These problems have been reported in Barbados, 
1143 

Mexico, Nicaragua, Panama, Peru, Dominican Republic and Venezuela but are probably 
1144 

more widespread in other countries of the region. Additionally, in some localized areas 
1145 

(Venezuela, Dominican Republic and Antilles) problems of marine intrusion into aquifers 
1146 

due to the over-exploitation are reported (FAO, 2011).  
1147 

The private sector, in general, is composed of small-scale irrigation and large farms of 
1148 

high yielding crops. In this sector, assistance from the public sector is mainly directed to 
1149 

 

5 saturation of the soil by groundwater sufficient to prevent or hinder agriculture 
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the first mentioned, although the objective of some national policies is to promote 
1150 

assistance to the sector as a whole. In some countries, such as Colombia, Brazil and 
1151 

Peru, there is a net increase in the private irrigation area, which is expected to continue 
1152 

in the coming years. Peru has just initiated a programme for the sale of public lands with 
1153 

irrigation infrastructure.  
1154 

There is a tendency towards rehabilitation and modernization of existing irrigation 
1155 

systems, rather than development of new land for irrigation (Argentina, Mexico and 
1156 

Chile) where it is expected that the net increment in irrigation will be slower than it was 
1157 

during the second half of the last century.  
1158 

In most arid and semi-arid zones (Argentina, Chile, the coast of Peru and Ecuador), 
1159 

increase in the irrigated land will require efficiency improvement in conveyance, 
1160 

distribution and application, as well as more efficient use of water for plants. This will be 
1161 

achieved through improvement of designs, rehabilitation and modernization of irrigation 
1162 

schemes and the adoption of pressurized irrigation techniques; and the improvement of 
1163 

operation and maintenance, essentially through larger participation of users' 
1164 

associations. Regarding irrigation techniques, there is a tendency towards the use of 
1165 

improved technology, and an increase is expected in the extent of pressurized irrigation 
1166 

(sprinkler or localized), irrigation equipment automation, fertigation, improvement in 
1167 

pumping stations, and so forth. This is the case in particular of Argentina, Mexico and 
1168 

Cuba. The re-use of sewage for irrigating high-economic value crops, lagging throughout 
1169 

the region, is a key option for efficient water management (UNEP, 2007). 
1170 

An increase in areas under irrigation is foreseen for more humid zones where irrigation 
1171 

constitutes production support as irrigation development has in many countries reached 
1172 

its limits due to water resources scarcity. In tropical and some humid climate areas (the 
1173 

Pampa in Argentina, Lesser Antilles, Central America, Colombia and Amazonian basins of 
1174 

the Andean countries) programmes are being carried out for supplementary irrigation on 
1175 

high yielding crops with the objective of stabilizing production during dry periods.  
1176 

Changes are also likely to occur in the production models, with a shift towards crops 
1177 

with a high economic return like fruit trees, citrus, horticultural and industrial crops. In 
1178 

some countries, this process is a result of better accessibility to external markets. The 
1179 

change towards crop diversification and intensification in irrigation is mentioned in the 
1180 

medium- and long-term policies of most countries in the region, as is the case of 
1181 

Argentina, Bolivia, Colombia, El Salvador, Guatemala, Paraguay, Santa Lucia and 
1182 

Uruguay (FAO, 2011).  
1183 

Water scarcity in certain zones of the region is, in general, a source of conflict among 
1184 

sectors. As a result, there is a tendency towards promoting the concepts of integrated 
1185 

watershed management: creating a development plan and a management institution 
1186 

representing the public sector and main users' groups, granting water concessions, 
1187 

planning and implementation of large hydraulic works, pollution control, flood protection, 
1188 
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estimation of the ecological flow, etc. This is the case in Bolivia, Brazil, Chile, Guatemala, 
1189 

Honduras, Mexico and the Dominican Republic.  
1190 

There is also a trend towards better integration of surface water and groundwater 
1191 

management, in countries like Argentina, Ecuador, Dominican Republic and Venezuela. 
1192 

Several hydrological studies have been carried out in the 1990s in the countries of the 
1193 

region to determine the groundwater safe yield. These studies are mainly local and still 
1194 

cover a minor percentage of the territory. It should be noted that water-basin transfers 
1195 

of water resources have been reported in Peru, Ecuador and the Dominican Republic, 
1196 

and are being studied in Jamaica.  
1197 

LAC is a region where natural disasters are common, among them, El Niño, earthquakes, 
1198 

tropical storms and hurricanes. The most recent hurricane occurred in Central America 
1199 

(Hurricane Mitch), causing unprecedented damage to Guatemala, Honduras and 
1200 

Nicaragua. Reconstruction and rehabilitation of areas affected by natural disasters 
1201 

constitute a very important part of national programmes, including agriculture and 
1202 

irrigation development.  
1203 

On the institutional side, several countries report actions towards the establishment of a 
1204 

water resources authority (Antigua and Barbuda, Belize, El Salvador, Panama and Santa 
1205 

Lucia) to coordinate the different activities of decentralized institutions (Watershed 
1206 

Authorities or User Associations). These changes usually require a solid legal framework. 
1207 

Water laws are therefore being revised to fit the needs of the new institutional 
1208 

frameworks. This is the case of Bolivia, Chile, El Salvador, Honduras, Panama and the 
1209 

Dominican Republic.  
1210 

Urban water supply 
1211 

According to the last report of the progress about MDGs, the LAC region is on track to 
1212 

meet the target of halving the proportion of people without access to safe drinking water 
1213 

and basic sanitation between 1990 and 2015 (WHO, UNICEF, 2010) (Figures 9, 10 and 
1214 

11). This contributes not only to fulfill a human right but also to play a role in the 
1215 

population and environmental health. In total 154 million people in LAC gained access to 
1216 

an improved sanitation facility since 1990 and 162 million people to an improved 
1217 

drinking water source. However, in 2008, 117 million people did not use an improved 
1218 

sanitation facility and 38 million people did not use an improved drinking water source. 
1219 

Despite high sanitation coverage, disparities in the use of improved sanitation facilities 
1220 

between the urban and rural areas are particularly apparent in the region, and there are 
1221 

still 36 million people practicing open defecation. 
1222 

Many cities in Latin America and the Caribbean have a significant impact on water bodies 
1223 

and are experiencing problems as sources become exhausted or degraded. In most large 
1224 

cities, over 50% of the water supply is lost through infrastructure leakages. Some cities 
1225 

loose almost 90% through leaking pipes. Some of the largest cities depend on aquifers 
1226 

and are mining these resources. For instance, Mexico City now depends on aquifers for 
1227 
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70% of its water and is mining these underground sources up to 80 times faster than 
1228 

they are naturally replenished. Meanwhile, São Paulo is threatening residents with water 
1229 

rationing. The city is relying on sources farther and farther away, hiking the cost of 
1230 

delivery beyond many peoples' ability to pay for it (Barlow and Clarke, 2004). 
1231 

 
1232 

 1233 

 1234 

Figure 9. Sanitation coverage trends, Latin-America and the Caribbean, 1990-1235 

2008. Source: WHO, UNICEF (2010). 1236 

 1237 
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 1238 

Figure 10. Use of improved sanitation facilities in Latin-America and the 1239 

Caribbean. Source: WHO, UNICEF (2010). 1240 

 1241 

 1242 
 1243 
Figure 11. Progress towards the MDG target in LAC. Source: WHO, UNICEF 1244 

(2010). 1245 

 1246 
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1247 

Concluding remarks 
1248 

Although the region is moving towards meeting the MDGs, poor farming practices, 
1249 

unregulated industrialization and urban poverty have negatively affected LAC's water 
1250 

resources. There are many opportunities to enhance water efficiency and management 
1251 

in the region. 
1252 

Latin America is blessed with an abundance of fresh water. And, paradoxically, the 
1253 

access to water and sanitation remains insufficient, in particular in rural areas and for 
1254 

the poor. This seems to be rooted in power, poverty and inequality issues.  
1255 

Booming, concentrated populations in Latin America's mega-cities are exhausting and 
1256 

contaminating their water supplies, forcing officials to seek out increasingly distant 
1257 

sources. In most large cities, over 50% of the water supply is lost through infrastructure 
1258 

leakages. Some of the largest cities depend on aquifers and are mining these resources 
1259 

(e.g. Mexico).  
1260 

Throughout the region, water basins and aquatic habitats are routine dumpsites for 
1261 

garbage, mining effluents, and industrial and agricultural waste.  
1262 

Rampant poverty is an important factor. After years of structural adjustment imposed by 
1263 

the World Bank and International Monetary Fund, as a region, LAC has the most 
1264 

inequitable income distribution in the world. Mirroring this, there is a pattern of 
1265 

tremendously unequal access to water. More than 130 million people have no safe 
1266 

drinking water in their homes, and only an estimated one out of every six persons 
1267 

enjoys adequate sanitation service. The situation worsens as policies privileging 
1268 

industrial agriculture drive millions of subsistence farmers into the cities' overpopulated 
1269 

slums every year (Barlow and Clarke, 2004). 
1270 

Water scarcity in certain zones of the region is, in general, a source of conflict among 
1271 

sectors. As a result, there is a tendency towards promoting the concepts of integrated 
1272 

watershed management: creating a development plan and a management institution 
1273 

representing the public sector and main users' groups, granting water concessions, 
1274 

planning and implementation of large hydraulic works, pollution control, flood protection, 
1275 

estimation of the ecological flow, etc. This is the case in Bolivia, Brazil, Chile, Guatemala, 
1276 

Honduras, Mexico and the Dominican Republic.  
1277 

A consistent water accounting system together with the application of economic 
1278 

instruments and mechanisms can help fostering sustainable water use, enhancing an 
1279 

efficient use and allocation of water resources, giving priority to the satisfaction of basic 
1280 

human needs as well as balancing the requirements of preserving ecosystems and their 
1281 

functions. Desirable policy options include, water tariffs, water pricing based on use type 
1282 

and volume or pollution charges. Many business corporations are developing water 
1283 
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accounting and stewardship schemes in the region. There needs to be a parallel 
1284 

improvement in the way that local, national and regional governmental institutions 
1285 

manage and monitor water resources and productivity. 
1286 

In LAC there is enough fresh water to produce the goods and services for the population 
1287 

now – and in the future. But the leaders must take action now by embracing 
1288 

transparency, removing perverse subsidies and making trade agreements fairer. Over 
1289 

the last few years, the scale and speed of response from the public and private sector in 
1290 

LAC has been striking. Their engagement in partnerships with each other and public 
1291 

participation to better understand how water works across the economy and how to 
1292 

manage water more efficiency as a result, can offer much potential. 
1293 

 
1294 

3.1.2 Biodiversity 1295 

Biological diversity or biodiversity is the variety of life on Earth, it includes all organisms, 
1296 

species, and populations; the genetic variation among these; and their complex 
1297 

assemblages of communities and ecosystems (UNEP, 2010).  
1298 

Latin America is home for the world‘s largest major tropical wilderness (Mittermeier et al. 
1299 

1998 cited in G.Ceballos, et al. 2009), specifically the Amazonia, where Brazil and Peru 
1300 

rank among the top 10 countries with the largest forest area (G.Ceballos, et al. 2009), 
1301 

with an immense species diversity per ha of forest, e.g. 300 or more tree species/10 ha 
1302 

(Primack 2004). The Latin American and Caribbean region occupies 14% of the earth´s 
1303 

land area and has 22% of the world´s forest cover of almost 860 million ha, of which 
1304 

831.5 million or 97% are in South America, 22.41 million in Central America and 5.97 
1305 

million in the Caribbean (FAO, Standing tall: Exemplary cases of sustainable forest 
1306 

management in LAC 2010), see Table 10.  
1307 

 1308 
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Table 10.  Natural Forest Area, Proportion of Land Area and Proportion of Forested Area (Thousands of ha, 1309 

percentages and rate of variation)  1310 

Source: ECLAC, 201 Environmental statistics 1311 

 1312 
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 1313 

The current section of biodiversity in LAC starts with an overview of biodiversity and 
1314 

describes the eight biodiversity hotspots of the region. The study offers a variety of 
1315 

causes which are responsible for biodiversity loss and were identified in different 
1316 

assessments, with the common finding that the fight against climate change is of 
1317 

increasing importance for biodiversity conservation. Likewise, the review examines 
1318 

biodiversity and forest loss and illustrates briefly the importance of biodiversity for 
1319 

society and for the LAC economy. Based on the information presented in this section, 
1320 

the document gives insights into some of the challenges that add to the alarming rates 
1321 

of biodiversity loss in LAC. Finally, this overview provides conclusions to support the 
1322 

biodiversity conservation in the LAC region.     
1323 

Biodiversity hotspots 
1324 

Worldwide, Conservation International (CI) has identified 25 biodiversity hotspots, 
1325 

characterized by their high species richness and endemism, and LAC posses 8 of them 
1326 

(see Figure 12).  
1327 

 1328 

Figure 12. Biodiversity hotspots in LAC Source: Conservation International, 1329 

2005 1330 

One is located in the Caribbean Islands, consisting of diverse ecosystems that include 
1331 

montane cloud forests to cactus scrublands, dozens of highly threatened species and the 
1332 

world‘s smallest bird and snake. The second hotspot is the Madrean Pine – Oak 
1333 

Woodland, distinguished by rugged mountainous terrain, deep canyons and supporting a 
1334 

quarter of Mexico‘s plant species (many of them endemic to this area). This hotspot, 
1335 

specifically the pine forests of Michoacán, is extremely important as overwintering site 
1336 

for millions of monarch butterflies. Spreading from Central Mexico to the Panama Canal, 
1337 
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the Mesoamerican hotspot is the third largest worldwide, with important endemic species 
1338 

and plentiful plant species that offer a corridor for many Neotropical migrant bird species. 
1339 

Mesoamerican montane forests are known for sustaining important amphibians (many 
1340 

endemic). In South America, the Atlantic Forest is home for 20,000 plant species (40% 
1341 

endemic), over two dozen Critically Endangered vertebrate species and nearly 950 bird 
1342 

species, including unique and threatened species. The Atlantic Forest is one of the 
1343 

world‘s 10 most threatened forested hotspots with only an 8% remaining habitat.  In 
1344 

Brazil, the most extensive woodland savanna in South America, the Cerrado, 
1345 

encompasses 21% of the country and maintains drought- and fire- adapted plant 
1346 

species, as well as an astonishing sum of endemic birds and large mammals. The sixth 
1347 

hotspot is the Chilean Winter Rainfall – Valdivia‘s Forests supporting endemic flora and 
1348 

fauna including the national monument: the Araucaria tree. High endemism for reptiles, 
1349 

amphibian and freshwater fishes prevails on this hotspot. The seventh hotspot borders 
1350 

two other hotspots, consisting of the Tumbes-Choco-Magdalena with endemic animal 
1351 

species, where the white-winged guan is significantly threatened with extinction. The 
1352 

last biodiversity hotspot region is the richest and most diverse region of the world as it 
1353 

holds approximately a sixth of all plants in less than 1% of the world‘s land area. This 
1354 

hotspot is the Tropical Andes, which supports endemic species and harbors the largest 
1355 

variety of amphibians worldwide with over 67% threatened species (Conservation 
1356 

International 2007). Around one-sixth of the world‘s endemic plants and vertebrates are 
1357 

threatened by habitat loss in seven regional ―hotspots (UNEP 2007 p. 245).‖ 
1358 

In addition to representing over a third of the biodiversity hotspot regions of the world, 
1359 

six Latin American nations are also classified as mega diverse countries thanks to their 
1360 

biodiversity richness. These countries are: Mexico, Colombia, Ecuador, Peru, Venezuela 
1361 

and Brazil (Conservation International 1998). Each of these countries has more species 
1362 

of plants, vertebrates and invertebrates than most of the nations on the planet together 
1363 

(Rodriguez et al., 2005). 
1364 

Assessing the main causes of biodiversity and forest loss 
1365 

Different assessments and studies attempt to identify the main factors contributing to 
1366 

biodiversity loss. The MEA (2005) found habitat change, pollution, overexploitation of 
1367 

biotic resources, invasive species and climate change, while UNEP considers habitat loss 
1368 

and destruction, alterations in ecosystem composition, invasive alien species, over-
1369 

exploitation, pollution, and global climate change (UNEP 2010); whereas IUCN lists 
1370 

habitat loss and degradation, invasive alien species, over-exploitation of natural 
1371 

resources, pollution and diseases, and human-induced climate change (IUCN, Why is 
1372 

Biodiversity in Crisis 2010); and the Society for Conservation Biology (Austral and 
1373 

Neotropical America)6 names deforestation and fragmentation, industrial agriculture and 
1374 

extensive ranching, climate change, and lack of capacity for conservation (G.Ceballos, et 
1375 

al. 2009) as the main reasons for biodiversity loss.  
1376 

 

6 The Austral and Neotropical America (ANA) section of the Society for Conservation Biology  
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The rich biodiversity of the LAC region may have a low-adaptive capacity to climate 
1377 

change, putting in jeopardy the currently threatened taxa found in the tropics, 
1378 

characterized by harboring the majority of the world‘s species (Felton, et al. 2009).  
1379 

Disruptions of the Caribbean coral reefs (which serve as fish nurseries for approximately 
1380 

65% of all species in LAC (De la Torre, Fajnzylber and Nash 2009); lower water levels in 
1381 

the Amazon Basin, the rapid tropical glacier retreats in Bolivia, and impacts on montane 
1382 

wetlands in Colombia (G.Ceballos, et al. 2009), are evidence of the menace that climate 
1383 

change poses to biodiversity. The vast deforestation that takes place in the region, 
1384 

cleared for agriculture or cattle grazing; and land use change, is also an important cause 
1385 

of greenhouse gas emissions. Deforestation in the region is responsible for an estimated 
1386 

48.3 % of the total global CO2 emissions from land-use change, with nearly half of this 
1387 

coming from deforestation in Brazil, particularly in the Amazon Basin. The synergistic 
1388 

threats of climate change to biodiversity are not to be underestimated, since these can 
1389 

bring high levels of extinction (Stork, 2009). 
1390 

Human activities are driving the decline of biodiversity worldwide due to the disturbance 
1391 

of terrestrial, inland matters, and coastal ecosystems (see Figure 14). 
1392 

In LAC, unsustainable practices have negative impacts on watersheds and aquifers, 
1393 

mangroves and wetlands, coral reefs, fishing (causing overfishing), agriculture 
1394 

(contributing to eroded soils, drought), and predator-victim relationships (through the 
1395 

introduction of exotic species)(See Table 10). In addition, industries such as energy 
1396 

generation, transportation infrastructure, construction, mining, timber, and tourism – to 
1397 

mention a few – disturb and in some cases even erode species and their habitats, whilst 
1398 

altering irreversibly the interactions and ecosystem services provided by ecosystems and 
1399 

biological resources.   
1400 

Biodiversity and forest loss 
1401 

Despite the high endowment with biodiversity of this part of the world, LAC experiences 
1402 

the extensive and rapid effects of the current ‗sixth mass extinction event‘. The 
1403 

preceding five events of similar magnitude in the last 600 million years caused the 
1404 

disappearance of 65-95% of marine animals (Raup 1986, cited in Stork 2009). Providing 
1405 

an approximation of the percentage of biodiversity loss proves extremely difficult as not 
1406 

all the species on earth have been discovered and different methods supply different 
1407 

results. LAC has not escaped large rates of biodiversity loss, especially South America 
1408 

considered as the region with the highest proportion of global species at risk locally 
1409 

(UNEP, América Latina y el Caribe, Atlas de nuestro cambiante medio ambiente 2010).   
1410 

The Intergovernmental Panel for Climate Change (IPCC) predicts for Latin America major 
1411 

biodiversity loss by the middle of this century (Magrin, et al. 2007). The Figure 13 
1412 

exemplifies estimates of the potential biodiversity index of the Central America for 2005, 
1413 

using the baseline scenario (without climate change) and emissions scenarios B2 and A2 
1414 

(climate change scenario B2) (ECLAC/CCAD/ DFID 2010). 
1415 
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 1416 

 1417 

Figure 13. Index of biodiversity potential in Central America (ECLAC, 2008) 1418 

An exhaustive study of 48 Mexican lizard species conducted from 2006-2008 at 200 sites, 
1419 

reveals that since 1975, 12% of local species have gone extinct (Sinervo, et al. 2010). 
1420 

In LAC, the ecoregions together form a huge terrestrial corridor of 20 million square 
1421 

kilometers (Toledo and Castillo, 1999). Of 178 ecoregions recognized in the region by 
1422 

the World Wide Fund for Nature (WWF) (Dinerstein and others 1995, Olson et al., 2001), 
1423 

only eight are relatively intact, 27 are relatively stable, 31 are critically endangered, 51 
1424 

are endangered, 55 are vulnerable, and the remaining six are unclassified. 
1425 
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 1426 

Figure 14. Biodiversity, as ratio of species abundance before human impacts. 1427 

Source: GLOBIO; Alkemade et al., 2009 1428 

According to the latest State of Biodiversity in LAC, 5 countries in the region – out of 20 
1429 

countries worldwide – harbor the highest numbers of endangered or threatened fauna 
1430 

species (UNEP, State of Biodiversity in LAC 2010). As Stork has noted, the future 
1431 

regeneration of some key tropical forest plant species are critically affected by the loss 
1432 

of tropical forest megafauna (Stork 2009). As much as 55% of mangrove forests along 
1433 
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the coastline of LAC are now classified as in critical or endangered status (Lemay 1998, 
1434 

in UNDP 2010).  
1435 

Table 11. Ecoregions, natural resource degradation problems and associated 1436 

management practices in Latin America 1437 

 1438 

Source: Swinton et al., 2003 1439 

Over 400 different indigenous groups are estimated to live in the region – roughly 10 % 
1440 

of the total population. Frequently, they live on society‘s margins, and have no role in 
1441 

decision making at the national level. Many indigenous cultures have already 
1442 

disappeared, and others are on their way to extinction (Montenegro and Stephens, 
1443 

2006). As economics turn towards market homogeneity, cultural heterogeneity and 
1444 

traditional management knowledge is increasingly threatened. Consequently, the 
1445 

exceptional strategic biodiversity resources and associated traditional knowledge in the 
1446 

region have fallen victim of biopiracy, with numerous cases arising during Free Trade 
1447 

Agreement negotiations that seek to be prevented through intellectual property rights 
1448 

and by the Convention on Biological Diversity.   
1449 

On top of these human activities are the effects of temperature rising caused by climate 
1450 

change, which is considered the major threat for biodiversity loss (Stork, 2009).  
1451 

Forests in the region are the habitat that mostly experience negative impacts from the 
1452 

expansion of human populations, and which support extremely high species richness 
1453 

(Robinson, et al. 2004). In the past 20 years, LAC has lost between 1990 and 2005, 64 
1454 

million ha (7%) of the total forest cover (FAO, Standing tall: Exemplary cases of 
1455 

sustainable forest management in LAC 2010). The Global Forest Resource Assessment 
1456 

(FAO, FRA 2010)  reports that in Latin America four million ha of native forests have 
1457 

been cleared annually between 2005 and 2010, while in 1990 the forests of this region 
1458 

accounted for 56% of tropical forests (Begossi and Dias de Ávila-Pires 2003). Hitherto, 
1459 
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South America still has the largest percentage of primary forests in the world with 624 
1460 

million ha representing 46% of the world, where 35% of these are in Brazil (FAO, FRA 
1461 

2010).   
1462 

Conversely, in the Caribbean, Haiti ranks as one of the most deforested countries 
1463 

worldwide (Than, 2010) and in Central America deforestation rates of 1% annually 
1464 

(between 2000 and 2005) represent one of the highest of the world (FAO, Standing tall: 
1465 

Exemplary cases of sustainable forest management in LAC 2010).  
1466 

Land degradation is another major environmental issue in this region. Some 3.1 million 
1467 

km2, or 15.7 %, is degraded land. The problem is more severe in Meso-America, where 
1468 

it affects 26 % of the territory, while 14 % of South America is affected (UNEP, 2010). 
1469 

Over 75% of the land used to livestock production in Latin America, is moderate to 
1470 

severe degraded and thus contributes to elevated rates of deforestation in fragile 
1471 

ecosystem due to the extension of livestock production. (FAO - 31st Regional Conference 
1472 

for LAC 2010).  
1473 

Desertification affects 25 % of the territory due to deforestation, overgrazing and 
1474 

inadequate irrigation (UNEP, 2010). Salinization of agricultural soils due to irrigation is 
1475 

particularly significant in Argentina, Cuba, Mexico and Peru, which have extensive 
1476 

dryland areas that are often subject to inappropriate use or protracted droughts (UNEP, 
1477 

2010). Furthermore, the agricultural intensification is causing nutrient depletion. 
1478 

Approximately, one half of the deforestation in LAC is attributed to the expansion of 
1479 

commercial agriculture for exportation, including biofuels (UNEP, State of Biodiversity in 
1480 

LAC 2010), and with climate change and the oil crisis, the conversion of biomass into 
1481 

fuels, is on the rise (see Figure 15).  
1482 

Fortunately, the pace of forest loss reports in Latin America shows decreasing numbers 
1483 

in recent years (FAO, FRA 2010) and the Brazilian Amazonian rainforest deforestation 
1484 

rates (see Figure 16) have decreased from 2.7 million ha in 2003-2004 to just about 
1485 

700,000 ha in 2008-2009, and this tendency continues in the course of monthly 
1486 

observations during 2009-2010 (Secretaría del Convenio de la Diversidad Biológica, 
1487 

2010).  
1488 

 
1489 
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 1490 

Figure 15. Years needed to repay Biofuel Carbon Debt from Land Conversion. 1491 

Source: World Bank, 2009 1492 

The area under protection (both marine and terrestrial IUCN Categories I-VI) almost 
1493 

doubled from 1985 to 2006, and now shields 10.5 % of total territory, with greater 
1494 

relative coverage in South America (10.6 %) and Meso-America (10.1 %) than in the 
1495 

Caribbean (7.8 %) (GEO Data Portal, UNEP-WCMC, 2011). 
1496 

In addition, since the year 2000, three million ha of forest areas have been set aside for 
1497 

biodiversity conservation purposes (Table 12) (FAO, State of the World's Forests 2011) 
1498 

and 11 % of the region is currently under formal protection (GEO Data Portal, UNEP-
1499 

WCMC, 2011). 
1500 

 1501 
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 1502 

Figure 16. Annual and cumulative deforestation of the Brazilian Amazon. 1503 

Source: Global Biodiversity Outlook 3, 2010 1504 

New efforts are being made, such as the creation of the Meso- American Biological 
1505 

Corridor, which extends from southern Mexico to Panama, and the Pilot Program to 
1506 

conserve the Brazilian Rain Forest. In the Amazon, seven new conservation areas have 
1507 

been created, totaling about 150,000 km2 and including the largest (42,500 km2) 
1508 

strictly-protected area ever created in a tropical forest, the Grão-Pará Ecological Station 
1509 

(Conservation International 2006, PPG7 2004). In general, ―biodiversity hot spots‖ are 
1510 

poorly protected throughout the region. Protective actions and continuous efforts are 
1511 

needed in most hot spots, as well as in other areas rich in biodiversity. 
1512 

Acknowledging that protected areas (PA) are the main strategy for biological 
1513 

conservation, particularly when these areas are large enough to enable viable 
1514 

populations of many species within their boundaries, more and more PAs have a small 
1515 

size and are at risk of becoming less effective in biodiversity conservation due to 
1516 

fragmentation and even isolation from other areas of similar habitats (Cantu-Salazar and 
1517 

Gaston, 2010). As a result, biodiversity loss arises as a pressing environmental 
1518 

challenge identified for LAC.   
1519 

 1520 
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Table 12. Area of forest designated for conservation of biodiversity by region 1521 

and subregion, 2010 1522 

Region/Subregion Information Availability Area designated for conservation of 

biodiversity 

 Number of 

countries 

% of total forest 

area 

1000 ha % of forest area 

Caribbean 12 53.8 717 19.2 

Central America 7 100 9,203 47.2 

Total South 

America 

14 100 115,613 13.4 

Source: Global Forest Resources Assessment FAO, 2010 1523 

 
1524 

Importance of Biodiversity and Forests 
1525 

Biodiversity – with its species, genetic value, and ecosystems – supply our society with 1526 

immeasurable benefits and services. In terms of ecosystem services, forests, for 1527 

instance, provide air and water purification, carbon sequestration, soil erosion reduction 1528 

and species habitat (wildlife, plants, and microorganisms). Mangroves forests are crucial 1529 

habitats for the productivity of fisheries and represent a natural barrier for flood 1530 

protection. Species in general play a fundamental role for biodiversity conservation. The 1531 

connections between the millions of species within the numerous phyla of microbes and 1532 

invertebrates (Beattie and Ehrlich 2010, 308) that represent possibly 95% of total 1533 

species and genetic biodiversity together with plants, make possible the development of 1534 

agriculture, forestry and fisheries, as they generate marine food chains and intervene in 1535 

soil chemistry (Beattie and Ehrlich 2010). For instance, the Humboldt Stream on the 1536 

Southeastern Pacific Coast – despite its cold waters – is an important site for fisheries, 1537 

as the abundant nutrients and dissolved oxygen allow high biomass production (UNEP, 1538 

América Latina y el Caribe, Atlas de nuestro cambiante medio ambiente 2010) with 1539 

abundant plankton and extraordinary variety of marine mammals, seabirds and fish 1540 

(WWF, 2001).   1541 

Species also, are subject of pharmaceutical research for conventional and alternative 1542 

medicine alike, counting significant medical breakthroughs to treat diseases such as 1543 

cancer (ethno pharmacology using plants), brain tumors and other acute and chronicle 1544 

diseases. There is a whole movement to protect frogs from extinction because of their 1545 
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unique input to medical science (www.savethefrogs.com). In addition, different species 1546 

provide ecosystem services as they serve as bio-indicators (including frogs) thanks to 1547 

their sensibility towards environmental stressors, and enable pollution monitoring, 1548 

especially appropriate for areas and regions where technology access is scarce or 1549 

unaffordable.  1550 

Likewise, genetic resources play a vital role in food security, as the decline of 1551 

biodiversity contributes to the generic erosion of useful crop and forage plants (Peters, 1552 

Hyman and Jones 2005, 1). The complex interrelations that take place in ecosystems 1553 

still startle scientists today, but with more than 99% of modern species extinction 1554 

attributed to human activity (Primack 2004, 66), priceless services and knowledge can 1555 

be lost forever given the currently sixth mass extinction episode of the Earth.  1556 

The policy environment has changed dramatically in recent years, with an increasing 1557 

mobilization of civil society to address issues such as extraction of oil and gas, water 1558 

access and protection of regional biodiversity. Some recent examples include the 1559 

geopolitical alert over the Guarani Aquifer (one of the world‘s largest, encompassing 1.2 1560 

million km2 in Brazil, Paraguay, Uruguay and Argentina) (UNEP, 2007), and the debates 1561 

over the Pascua-Lama gold mining project in Chile, a new law on protected natural areas 1562 

in the Dominican Republic, and the construction of pulp mills on the Uruguay River. 1563 

 1564 

Risks and challenges 
1565 

Risks 
1566 

The Global Risks 2010 report prepared for the World Economic Forum pictures the 1567 

manifold risks that biodiversity loss entails for different sectors such as economics, 1568 

environment and society (Figure 17).  1569 

The associated risks posed by biodiversity loss are manyfold with implications not only 1570 

for the environment or public health but for all sectors of society. In some cases, a risk 1571 

derived from biodiversity loss can also represent a risk for biodiversity, meaning that a 1572 

connector can be interpreted in two ways. With current rate of biodiversity loss chronic 1573 

diseases risks are high and bear significant costs for the world economy, illustrated by 1574 

the size of the circle and its thickness, respectevely.  1575 

Challenges  
1576 

Population growth 
1577 

The rapid population growth of the last 30 years and recent estimates of 540 million 1578 

inhabitants by 2020, of whom 83% will be living in cities (FAO, Standing tall: Exemplary 1579 

cases of sustainable forest management in LAC 2010), call for a sustainable 1580 

management of resources to be embedded in society and politics to ensure that 1581 

biodiversity is preserved, recovered and protected. It should be noted that expanding 1582 

rural populations in the region threaten the sustainability of the natural resource base 1583 



61 

 

(Swinton, Escobar and Reardon 2003). According to the International Food Policy 1584 

Research Institute‘s  Director, it is a challenge to feed a growing population while still 1585 

maintaining and preserving the natural resource base (IFPRI, 2010). Life Sciences also 1586 

depend on genetic resources to address food security in the face of high rates of 1587 

biodiversity loss (in Leakey and Lewin 1995 cited in Gatti, et al. 2011).   1588 

 1589 

1590 

 1591 

Figure 17. Biodiversity loss at the nexus of many risks. Source: World Economic 1592 

Forum, Global Risks 2010 Report 1593 

 
1594 

http://www.ifpri.org/
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Poverty 
1595 

In 2008, 33% of the region‘s population lived in poverty and from these 13% in extreme 
1596 

poverty (UNDP, 2010). These high percentages continue to impact negatively the 
1597 

biodiversity of LAC as ecosystem services are increasingly scarce with reduced capacity 
1598 

to provide vital services that generate well-being and that reduce poverty (UNDP 2010) 
1599 

(Figure 18).  Poor inhabitants of coastal regions have a strong reliance on fisheries for 
1600 

their livelihood, whereas rural households depend heavily on agriculture for subsistence 
1601 

as this sector represents one of their primary sources of income. Agriculture is affected 
1602 

by climate change and natural resource depletion, resulting in increased costs of the 
1603 

basic food basket due to higher food prices which worsen extreme poverty (UNDP, 2010).  
1604 

The newly launched campaign of an NGO puts the name, ‗Precaria‘7 to the 180 million of 
1605 

people living in poverty in the Latin American continent. Latin America, ―having 
1606 

everything from this earth, from the poorest to the richest‖ (Rosling 2006)  – as Hans 
1607 

Rosling referred to during one of his presentations – consists of emerging and 
1608 

underdeveloped economies, that require thorough approaches for particular conditions.  
1609 

 1610 

Figure 18. Global Poverty-Biodiversity (FAO, 2004) (Landscan, 2002) 1611 

Conservation International, 2004) 1612 

 
1613 

 

7 www.paisprecaria.org 

 

http://www.paisprecaria.org/
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Concluding remarks 
1614 

The causes contributing to biodiversity loss deserve careful attention as the region needs 
1615 

a change of paradigm that puts emphasis on the protection of resources, a regulatory 
1616 

framework that responds to the most pressing needs, research, co-ordinated policies 
1617 

that promote the sustainable development of the region, and which integrate the 
1618 

richness but also the  vulnerability of biodiversity. The gargantuan task to track down 
1619 

the vast biodiversity in LAC and prevent its loss, requires innovation in the area of 
1620 

biodiversity management and will need to bring together partnerships of communities, 
1621 

NGOs, enterprises and government (Stadel, 2005) at the national, regional and 
1622 

international level.  
1623 

Efforts in biodiversity conservation can be critically undermined by the synergistic effects 1624 

of climate change on biodiversity loss. Conferring protection to biodiversity resources by 1625 

means of establishing protected areas should consider all aspects involved, as these 1626 

could also fall short by low governance in remote areas that includes illegal loggers and 1627 

drug-traffickers (Richards, 2007), but also by migrating species, as conservation 1628 

planning will need to consider the areas where they may occur in the future and the 1629 

intervening areas through which they will move (Lee and Jetz, 2008 in Peres, et al. 1630 

2010, 2324). Biodiversity conservation and the effective enforcement of environmental 1631 

laws remain policy challenges in the protection of biological resources. Current policies 1632 

can impose restrictions for conservation efforts, and they should be revised at the local, 1633 

national and regional levels. Local institutions and common property approaches should 1634 

be considered in planning for conservation and sustainable management, while adequate 1635 

funding and revenue strategies are still needed. Payment for environmental services 1636 

(Millennium Ecosystem Assessment, 2005) may be a crucial instrument for effectively 1637 

protecting biodiversity (CONABIO 2006), and promising examples are underway in 1638 

several countries, such as Mexico, Costa Rica and Colombia (Echavarria 2002, Rosa et 1639 

al., 2003). 1640 

Again, biodiversity conservation needs to understand what drives environmental 1641 

degradation across all decision makers, since the motivation of the poor differs 1642 

completely from the motivation of the rich. Thereafter, a `one size fits all` approach 1643 

proves ineffective, but tackling these motivations through environmental policies with 1644 

the right incentives can promote contribute to SRM in LAC (Swinton, Escobar and 1645 

Reardon 2003). 1646 

The impacts on economic activities of biodiversity loss should be integrated into 1647 

decision- making processes that foster sustainable economic development endorsed by 1648 

all sectors from private companies to national authorities. Swinton et al. (2003) offer six 1649 

crosscutting policy lessons to address poverty and natural resource management, e.g.: 1650 

tailoring policies to the problem and target decision makers, intensification – such as 1651 

agricultural intensification – to exit poverty and relieve pressure on natural resources, 1652 

diversification away from land-based economic activities, incentives for SRM, well- 1653 
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defined property rights and cost effective policy designs (Swinton, Escobar and Reardon 1654 

2003).  1655 

In a more populated world, fostering the sustainable use of resources – including the 1656 

management of natural habitats and ecosystems – has the mammoth challenge to avoid 1657 

losing the priceless knowledge of endangered biodiversity which can be lost forever 1658 

given the currently sixth mass extinction episode of the Earth. Ecosystems‘ resilience in 1659 

the world, including LAC, is seriously hindered to systematically return an ecosystem to 1660 

its original state following a perturbation, as less biodiversity, leaves lower availability of 1661 

alternative structures and functions that can substitute those weakened or distressed 1662 

(UNDP, 2010).  1663 

Education and capacity building at all levels can change the perception that natural 1664 

resources are infinite, and discourage unsustainable resource management practices 1665 

through schemes that foster SRM to reduce poverty and embrace a sustainable 1666 

exploitation of natural resources in balance with biodiversity conservation.   1667 

Taking into account the dissimilar skill levels in conservation capacity and limited 1668 

opportunities to build this competence (G.Ceballos, et al. 2009), combined with low 1669 

adaptive capacity due to low per capita income and again due to large population growth 1670 

rates, biodiversity conservation needs to pay attention to socio-economic, politics, and 1671 

environmental factors in order to address comprehensively biodiversity loss in LAC.  1672 

The interdependence that the world has on natural resources is vital for sustaining life 1673 

locally, including ecosystem services at the local, regional and global scale. 1674 

Understanding the rationale behind biodiversity conservation and benefits for society in 1675 

general is key for changing the business-as usual scenario and moving towards the 1676 

sustainable management of our natural resources.  1677 

 1678 

3.2 Economic, social and environmental aspects of three sectors 1679 

linked to critical natural resources in LAC 1680 

This chapter provides an overview of the socio-economic and environmental challenges 1681 

and opportunities for decision-makers in relation to three selected sectors linked to 1682 

critical natural resource use in LAC: mining linked to minerals and metals, fishery linked 1683 

to fishing resources and tourism linked to natural landscapes. The description of each 1684 

sector is divided into two sections. The first section deals with the socio-economic 1685 

aspects of critical natural resource use in the region. The second section focuses on the 1686 

environmental concerns, with particular attention to resource depletion and scarcity. 1687 
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Increased population, better living standards, changes in eating habits and increased 1688 

global demand for food, are factors that put pressure on natural resources available in 1689 

many emerging economies of LAC. The commercial success of LAC has become a 1690 

determining factor in explaining the current pressures on natural resources in areas 1691 

ranging from mining and hydrocarbons to the expansion of the agricultural frontier and 1692 

deforestation (UNEP, 2010). 1693 

For most of the LAC countries, except for Haiti and Paraguay, agriculture accounts for 1694 

less than 20 % of the GDP in 2007 (Figure 19). But this sector represents an important 1695 

part of the labour force in many countries, going above 50% in El Salvador and Panama 1696 

(Figure 20). 1697 

Latin America opened up to foreign investment, thereby resulting in large tracts of 1698 

forests in the Amazon basin being cleared for cattle and crops, but large numbers of 1699 

people, especially indigenous, have not benefited from economic growth and are left to 1700 

occupy small parcels of unproductive lands. 1701 
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 1702 

Figure 19. Percentage of the Gross Domestic Product (GDP) per sector for the 1703 

year 2007. Source: World Bank Development Indicators (2009). Data across 1704 

sectors may not sum to 100 percent because workers are not classified by 1705 

sectors. 1706 

Unlike agriculture, as an average mining accounts for a small percentage of South 1707 

America´s GDP and employment, but industrial activity, much of which is oil related, 1708 
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accounts for over 30% of GDP in Argentina, Venezuela, Brazil, Bolivia, Chile, Peru and 1709 

Ecuador. In few countries the mining sector accounts for more than 8% of GDP (e.g. 1710 

Chile with 8.5%, Bolivia with 10% and Peru with 15%). The oil boom led to significant 1711 

economic development, but also became the primary cause of environmental 1712 

degradation in the region. 1713 
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 1714 

Figure 20. Percentage of the employment per sector and gender for the year 1715 

2007. Source: World Bank Development Indicators (2009). Data across sectors 1716 

may not sum to 100 percent because workers are not classified by sectors 1717 

The unemployment data in Figure 22, shows in general a decreasing trend except for the 1718 

last year of study, 2009. Cuba is the country with the lowest unemployment rate. Those 1719 

countries with high unemployment include Martinique, Dominican Republic, Netherlands 1720 

Antilles, Colombia and Argentina. 1721 

In summary, the introductory text of chapter 3.2 highlights that in addition to the 1722 

traditional sectors of agriculture and energy, the mining, fishing and tourism are 1723 

extremely relevant too with respect to their role in the Latin American economies and 1724 

their consumption of ‗critical‘ natural resources. 1725 

 1726 

 1727 
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Figure 21. Percentage of the employment per sector and gender. Source: The 1729 

International Labour Organization (2011) 1730 
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Figure 22. Percentage of the unemployment during 2000-2009. Source: ILO 1732 

(2011), IMF (2011) and OECD (2011) 1733 

 1734 
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3.2.1 Mining and Metal sector based on Metals and Minerals 1735 

3.2.1.1 Mineral production in LAC region  1736 

The LAC region plays an important role in supplying key material resources to the world 1737 

market. Table 13 shows the major producers of material resources in the LAC region, 1738 

calculated from United States Geological Survey (USGS) data on mine production 1739 

volume between 2006 and 2008 (except for Indium, where calculation is based on 1740 

primary ingot production).   1741 

 1742 

Table 13. Major producers of material resources in LAC region
8
 1743 

Name Major LAC producers 

Lithium Chile, 39% Argentina, 9% Brazil, 2%  
Magnesium Brazil, 1%    
Aluminum (as Bauxite) Brazil, 11% Jamaica, 7% Venezuela, 3% Suriname, 3% 
Silicon Brazil, 5%    
Sulfur Mexico, 3%    
Titanium Brazil, 1%    
Manganese Brazil, 15% Mexico, 1%   
Iron Brazil, 18%    
Cobalt Cuba, 7% Brazil, 2%   
Nickel Colombia, 6% Brazil, 5% Cuba, 5% Dominican Republic, 3% 
Copper Chile, 35% Peru, 7%   
Zinc Peru, 12% Mexico, 5%   
Arsenic Chile, 20% Peru, 6% Mexico, 3%  
Selenium Chile, 5% Peru, 3%   
Strontium Mexico, 21% Argentina, 1%  
Zirconium Brazil, 0%*    
Molybdenum Chile, 22% Peru, 10% Mexico, 1%  
Silver Peru, 16% Mexico, 15% Chile, 7%  
Indium Peru, 1%    
Tin Peru, 15% Bolivia, 7% Brazil, 4%  
Antimony Bolivia, 5% Guatemala, 1%  
Iodine Chile, 62%    
Tantalum Brazil, 15%    
Tungsten Bolivia, 1%    
Rhenium Chile, 45% Peru, 11%   
Platinum Colombia, 0%*   
Gold Peru, 8%    
Lead Peru, 10% Mexico, 4%   
Bismuth Mexico, 20% Peru, 17% Bolivia, 1%  
Cement Mexico, 2%    

* Appears as zero due to rounding off. 1744 
 

8 Calculation is based on USGS data for 2006 -2008. Not all material resources are covered due to data gap. Production figures for some 

countries are unknown or withheld by USGS and they are excluded in the global total production figures. Therefore, some market share 

figures shown here may be overestimated. For instance, the US produces substantial amount of Iodine, but US Iodine production 

information is not disclosed by USGS. If US production volume is considered, Chile’s actual market share of Iodine may be reduced to 40-

50%. 
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Overall, the LAC region is a dominant supplier of Lithium, Iodine, and Rhenium. LAC also 1745 

produces substantial amounts of global Bauxite, Copper, Arsenic, Strontium, 1746 

Molybdenum, Silver, Tin, and Bismuth production. Nevertheless, LAC countries should 1747 

rely on foreign production of some materials resources such as Magnesium due to the 1748 

limited production volume within the LAC region. Even within the LAC region, there is a 1749 

significant inhomogeneity in production of material resources between countries. 1750 

Figure 23, illustrates the content of Table 13 for the material resources of which LAC‘s 1751 

market share is greater than 10%. 1752 

 1753 
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 1754 

Figure 23. Mine production of material resources of which LAC’s market share 1755 

is greater than 10%
9
 1756 

As shown in Figure 23, Chile stands out as a major producer of Copper, Iodine, Lithium 1757 

and Rhenium. Besides, Chile also supplies substantial portion of LAC‘s Arsenic, 1758 

Molybdenum and Silver.  1759 

 

9 Same limitation of Table 1 described in footnote 4 applies to this graph. 
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Interestingly, Mexico and Peru serve similar markets, where the two are recognized as 1760 

important suppliers of Arsenic, Bismuth, Lead, Silver and Zinc. In addition to these 1761 

material resources, Peru supplies significant quantities of Molybdenum while Mexico does 1762 

significant portions of Strontium.  1763 

Brazil is another strong supplier of material resources in the LAC region, and the market 1764 

that Brazil serves, overlaps only marginally with other major resources suppliers of the 1765 

region. Brazil shares a significant part of the global Aluminum (as Bauxite), Manganese 1766 

and Tantalum market.  1767 

 1768 

Carrier metals, bulk metals, generally of lower value

Co-elements that also have considerable own production infrastructure. High economic value. Some used in high tech applications.

Co-elements that no, or limited, dedicated production infrastructure. Mainly highly valuable, high tech metals  e.g. essential in electronics.

Co-elements that end up in residues or as emissions. Costly because of waste management or end-of-pipe measures.
 1769 

Figure 24. Carrier metals and common coelements (source: Verhoef et al, 1770 

2004) 1771 

Besides, Jamaica, Suriname and Venezuela share the Aluminum (as Bauxite) market 1772 

while, Colombia, Cuba and the Dominican Republic share the Nickel market. Argentina 1773 

produces a fair portion of Lithium following the huge lead of Chile. 1774 
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These materials where the LAC region shares large portions of the global market deserve 1775 

special attention in framing SRM policies of the region.  1776 

While reliable data are scarce, the LAC region‘s significant production of Aluminum, 1777 

Magnesium, Tin, Nickel, Lead, Zinc, and Manganese implies that there might be a good 1778 

potential of producing other metals. Metal ores consist of various elements that 1779 

commonly coexist. In the course of refining major elements, or ―carrier metals‖, from an 1780 

ore, other elements may be separated further as long as the value of the coelements 1781 

outweighs the cost (Figure 24).   1782 

Given the list of frequently found coelements in carrier metals shown in Figure 24, the 1783 

LAC region may have the potential to produce Platinum, Palladium, Gold, Gallium, and 1784 

Vanadium. Some of the high-tech metals such as Tellurium, Ruthenium, Rhodium, 1785 

Osmium, Iridium, and Indium may be further separated during the refining process, 1786 

where economic conditions allow. 1787 

 1788 

3.2.1.2 Material resources related industries in LAC’s economy 1789 

 1790 

Detailed data on GDP share by material resources related industries in the LAC region 1791 

are scarce and fragmented. Economic performance of mining sectors is dynamic and is 1792 

affected by various factors such as new discovery of deposits, price and technology 1793 

change. International raw material markets for the last 5 years have been particularly 1794 

volatile, making it hard to determine representative prices of material resources. 1795 

Furthermore, the LAC region‘s mining industry is undergoing a rapid restructuring in the 1796 

course of global economic recession. Bauxite and Aluminum production in Jamaica, for 1797 

instance, once provided 4-9% of the country‘s GDP and about half of the country‘s total 1798 

export. However, Jamaica‘s Bauxite and Aluminum production and its contribution to the 1799 

nation‘s GDP are rapidly shrinking since 2009 followed by recent closures of Alumina 1800 

Partners of Jamaica and Windalco, which were the country‘s two major Bauxite and 1801 

Aluminum producers.  1802 

Therefore, accurately portraying the role of material sources related sectors in LAC 1803 

region‘s economy, based on limited datasets, is a difficulty. Nevertheless, here we 1804 

attempted to assemble available data on material resources‘ contribution to the regional 1805 

economy as a reference for future in-depth research. 1806 

The total amount of market value of material resources produced by the LAC region in 1807 

2006 is estimated to be about $260 billion in 2006 price10. Figure 25, shows the share of 1808 

the estimated $260 billion by type of material resources produced in the LAC region. 1809 

According to the results, Aluminum shares the largest economic value of LAC‘s material 1810 

resources production (>50%) followed by Tin (20%) and Copper (17%).  1811 

 

10 Available price data between 2006 and 2008 are used, and only the list of materials shown in Table 1 are considered. 
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Beside the three, Nickel, Zinc, Molybdenum and Silver shares 1-3% of the total market 1812 

value of LAC‘s material resource production. The rest of the materials considered 1813 

including Arsenic, Bismuth, Iodine, Lead, Lithium, Manganese, Rhenium, Strontium and 1814 

Tantalum altogether did not contribute more than 1% of the total. 1815 

Again, it should be reminded that the rapid dynamics behind the results is and will be 1816 

quickly changing the overall picture, and such changes should be considered when 1817 

interpreting this figure.   1818 

Aluminum (as 
Bauxite), 51%
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Copper, 16%

Iron, 6%

Nickel, 3%

Zinc, 2%

Molybdenum, 
1%

Silver, 1%
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Bismuth, 

Iodine, Lead, 
Lithium, 

Manganese, 
Rhenium, 

Strontium and 
Tantalum, 1%

 1819 

Figure 25. Market value of material resources produced by LAC region by 1820 

material resource types.  1821 

Note: The values are based on 17 metallic resources; the values are subject to the 1822 

changes in price of materials and production volume as well as accessibility of data 1823 

Table 14 summarizes the market value of LAC produced material resources in 2006 1824 

price. According to the table, Brazil‘s material resources production has the largest 1825 

economic value, followed by those of Peru, Chile, and Jamaica (see Figure 26).  1826 
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 1827 

Figure 26. Share of total market value of annual material resources produced 1828 

by LCA region by country. 1829 

 1830 

For a comparison, total GDP of the LAC region in 2006 was 3,120 billion USD (in 2006 1831 

price). The metallic resources‘ share of 260 billion USD makes it about 8% of the total 1832 

GDP of the region. Again for a comparison, the LCA region‘s total fishery export in 2007 1833 

was about 11 billion USD, and that of hardwood in 2008 was 0.24 billion USD. 1834 

Economic significance of resources is subject to price of resources and production 1835 

volume, which are also subject to various socio-economic and technological variables. 1836 

For instance, Lithium represented only about 0.1% of the total metallic resource 1837 

production in 2006 in monetary terms. Lithium demand, however, is expected to rise 1838 

and some projections estimate that Lithium demand will become 14 times of the current 1839 

demand by 2020. If this rapid increase in demand is coupled with price increase, Lithium 1840 

can potentially become one of the most economically significant metallic resources in the 1841 

LAC region. Nevertheless, even with a 14 folds production increase coupled with 10 folds 1842 

price increase, total annual production of Lithium in monetary terms will be less than 1843 

that of Copper or Tin in the LAC region. Price prospect of Lithium is subject to various 1844 

factors including scarcity, geopolitical stability, short-term supply-demand imbalance, 1845 

technology development and substitutability. These factors are highly uncertain or 1846 

unpredictable by their nature. 1847 
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 1848 

Table 14. Market value of annual production of selected material resources produced by LAC region (unit Million USD 1849 

in 2006 price) 1850 

 Argentina Bolivia Brazil Chile Columbia Cuba Dominican 
Republic 

Jamaica Mexico Peru Suriname Venezuela Sum 

Aluminum (as Bauxite)   59,656     37,963   16,270 16,270 130,159 

Arsenic    23     3 7   34 

Bismuth  5       11 9   26 

Copper    35,653      6,112   41,765 

Iodine    290         290 

Lead         227 567   793 

Lithium 41  9 178         229 

Manganese   579      39    618 

Molybdenum    2,091     95 950   3,137 

Nickel   1,850  2,220 1,850 1,110      7,030 

Rhenium    23         23 

Gold 375 92  527 461 7   288 2,218  127 4,095 

Silver    492     1,053 1,123   2,668 

Strontium         8    8 

Tantalum   13          13 

Tin  12,976 7,415       27,805   48,195 

Zinc         1,621 3,890   5,511 

Iron 0 0 14939.6 0 0 0 0 0 879 0 0 878.8 16,697 

Sum 416  13,073  84,462  39,277  2,681  1,857  1,110  37,963  4,224  42,681  16,270  17,276  261,291  

* 2004 price  1851 
Note: The values are subject to changes in material’s price and production volume as well as data accessibility 1852 
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3.2.1.3 Scarcity aspects of resources in Latin America  1853 

Resource scarcity is a measure of the current and future need of a resource that cannot 
1854 

be met because of the limited availability of the resource. In a perfect market, the price 
1855 

of a resource reflects its scarcity. In practice, however, the natural resources market is 
1856 

often imperfect or not clearly defined, and therefore, price alone cannot be used as a 
1857 

measure for resource scarcity.  
1858 

Scarcity is easier to conceptualize for non-renewable material resources such as metals 1859 

and minerals, although current quantification of scarcity is still a challenge as discussed 1860 

later in this section. Determining scarcity for some of the non-material resources and 1861 

renewable resources such as natural landscape and biomass is even more challenging.  1862 

In this section, we analyzed existing data for non-renewable material resources and 1863 

water in terms of their scarcity. For other natural resource categories, we used survey 1864 

results to cover their scarcity aspects.  1865 

Scarcity of material resources influences accessibility and cost of these materials for 1866 

future use. SRM should address the use of highly scarce materials by identifying possible 1867 

substitutes of less scarce material and by improving resource efficiency.  1868 

A commonly used measure of resources scarcity of a non-renewable resource is the 1869 

reserve life-index, which is derived by dividing the reserve or reserve base11 of a 1870 

resource by the annual production volume. The ratio shows the number of years that the 1871 

resources can be extracted under the current economic and technological conditions, 1872 

which is commonly called reserve life.  1873 

In principle, low reserve life indicates high resource scarcity. In practice, however, there 1874 

is generally more to consider when characterizing the scarcity of a resource. Table 15 1875 

shows the reserve life of 29 resources. According to the reserve life, Strontium should 1876 

be the scarcest resource leaving only 21 years to mine. However, the reserve life figure 1877 

might be misleading in this case as it ignores the complexity and dynamics behind it. For 1878 

example, Strontium demand is expected to decline due to the market shift from Cathode 1879 

Ray Tube (CRT) television, which is one of the largest Strontium applications, to flat 1880 

panel displays, which uses substantially less Strontium. Furthermore, reserve or reserve 1881 

base figures are not static but change over time depending on the market conditions and 1882 

technology development. Another aspect to consider is the uncertainty in reserve 1883 

information. Definition of reserve is subject to technological and economic conditions.  1884 

Development of exploration, mining and refinery technologies or emergence of new 1885 

market may significantly increase reserves. In addition, tactical behavior in reporting 1886 

reserves may also influence the uncertainty of reserve data; reserve data are compiled 1887 

 

11 Following the USGS definition, the reserve base is defined here to embrace those resources of which extraction is currently economic 

(reserves), marginally economic (marginal reserves), and some of those that are currently subeconomic (subeconomic resources). 

Reserve is a part of reserve base of which extraction is economic. 
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often using company-supplied information, and companies may find it advantageous not 1888 

to disclose the full extent of their knowledge. Therefore, addressing resources scarcity in 1889 

SRM framework requires assembling additional information beyond reserve life to be 1890 

able to properly characterize the scarcity of resources.  1891 

In this section, reserve life information is used as a starting point keeping in mind the 1892 

complexity and dynamics of resources scarcity as discussed above.  1893 

Given the limitations and uncertainty of using only reserve life information for gauging 1894 

the scarcity of non-renewable resources, we also used an expert survey. Experts provide 1895 

additional insights on the technological and economic dynamics associated with 1896 

resources extraction, refinery and application that are not apparent from reserve life 1897 

values.        1898 

Table 15. Reserve life-years of selected resources. 1899 

Rank Atomic Number Symbol Name Reserve life-year * 

1 38 Sr Strontium 21 

2 47 Ag Silver 29 

3 51 Sb Antimony 32 

4 79 Au Gold 36 

5 24 Cr Chromium 39 

6 50 Sn Tin 40 

7 82 Pb Lead 42 

8 30 Zn Zinc 46 

9 - - Crude Oil 49 

10 29 Cu Copper 61 

11 81 Tl Thallium 65 

12 - - Natural Gas 69 

13 48 Cd Cadmium 77 

14 40 Zr Zirconium 78 

15 74 W Tungsten 85 

16 28 Ni Nickel 90 

17 42 Mo Molybdenum 106 

18 83 Bi Bismuth 121 

19 - - Coal 154 

20 80 Hg Mercury 162 

21 26 Fe Iron 219 

22 75 Re Rhenium 224 

23 22 Ti Titanium 225 

24 27 Co Cobalt 226 

25 25 Mn Manganese 473 

26 3 Li Lithium 521 

27 23 V Vanadium 609 

28 13 Al Aluminum  967 

29 53 I Iodine 1080 

* Calculated using 2007 reserve base and annual production. Data source: USGS 
1900 

 1901 

Among the top ten resources with least reserve life values identified in Table 15, the LAC 1902 

region is a leading supplier for four metals: Strontium, Tin, Silver and Copper (over 20% 1903 

of global production). On the other hand, Lithium, Aluminum and Iodine, of which global 1904 

production shares by the LAC region are also significant, are shown to have over 500 1905 
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years of reserve life. Among these resources with high reserve life values, Lithium is 1906 

expected to go through a rapid production increase. If the reserve is unchanged, 10 1907 

times increase in demand of Lithium can easily make it one of the top 10 resources with 1908 

least reserve life. Among others, demand on Bismuth may also increase with its 1909 

applications as lead-free soldering material. Rhenium‘s application for high-tech 1910 

mechanics may also increase its demand in the future.  1911 

 1912 

3.2.1.4 Social and environmental aspects of mining activities in LAC – A summary 1913 

Material resources also play important roles in creating jobs and income to local 1914 

economies but also represent a risk for vulnerable poor communities where inadequate 1915 

labor conditions and health problems may appear as a consequence of the extractive 1916 

activities. 1917 

Mining accounts for about 0.5% of the world's workforce -- about 11 million people. In 1918 

Latin America xx million people work on mining activities. Similar to the global trend, in 1919 

LAC, for every mining job there is at least one job that is directly dependent. When one 1920 

takes dependants into account, the number of people relying on mining, both large and 1921 

small, for a living is likely to be over 17 times more. Nine million people depend from 1922 

the artisanal mining and an important number refers to women and children. 1923 

Declining mineral grades, higher treatment costs, privatization and restructuring are 1924 

putting pressure on mining companies. The high capital-intensity of much of the mining 1925 

industry encourages mining companies to seek the maximum use of their equipment, 1926 

calling in turn for more flexible and often more intensive work patterns. 1927 

These changes in the industry not only affect mineworkers who must find alternative 1928 

employment; those remaining in the industry have to work in different ways that require 1929 

different skills and more flexibility. Finding the balance between the desire of mining 1930 

companies to cut costs and the determination of workers to safeguard their jobs is a 1931 

major issue throughout the world of mining.  1932 

When resources are a potential way to improve the well-being of the communities, it 1933 

may become a reason for potential conflicts. For example, in the recent years, mineral 1934 

extraction has become increasingly a source of tension between local communities, 1935 

extractive companies and governments in Guatemala, Honduras and Peru. 1936 

Growth in the LAC mining sector has put pressure on fragile ecosystems and 1937 

communities who are located in mineral rich land.  1938 

Environmental and health impacts of medium and large size mining sites and artisanal 1939 

mining activities without the minimum environmental management systems required by 1940 

the regulations include: water contaminated with lead, arsenic and other metals; falling 1941 

water tables due to excessive use by the mining sites; skin problems, excessive 1942 

headaches, mercury and lead poisoning of the blood; respiratory illnesses caused by 1943 

excessive dust, and the destruction of vegetation due to acid rain. Because of gender 1944 
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relations and roles, the burden on women is often heavier due to the fact that they are 1945 

responsible for water provision for the home and for taking care of their family‘s health.  1946 

Mining activities with poor labor practices (i.e. artisanal mining) frequently violate ILO 1947 

labour standards. Social consequences include the aggravation of existing social 1948 

problems such as alcoholism, drug-addiction, delinquency, child labor and prostitution. 1949 

These socio-economic impacts mean a strong burden in the local communities when 1950 

trying to improve the well-being.  1951 

 1952 

3.2.2 Fishing sector 1953 

Introduction (production global and LAC) 
1954 

Capture fisheries and aquaculture supplied in 2008 around 142 million tons of fish 1955 

globally for human consumption (81%) and non-food uses (19% for example, for fish 1956 

meal and fish oil). Of these, 90 million tones result from marine and inland capture. 1957 

(FAO, 2010) 1958 

Seafood consumption in LAC countries is highest in Peru (20.0 kg/capita/year), followed 1959 

by Chile (16.5 kg/capita/year), Argentina (6.5 kg/capita/year) and Brazil (6.0 1960 

kg/capita/year) (Glitnir, 2009). 1961 

Argentina
916,174 tons

(5.9%)
Brasil

783,177 tons
(5.0%)Belice

520 tons
(≈0%)

Chile
4,597,083 tons

(29.4%)
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104,627 tons

(0.7%)

Cuba
31,114 tons

(0.2%)
Ecuador

32,058 tons
(0.2%)

Guatemala
2,154 tons

(≈0.0%)

Mexico
1,349,243

(8.6%)

Panama
211,251 tons

(1.4%)

Peru
7,178,699 tons

(45.9%)

Uruguay
108,712 tons

(0.7%)

Venezuela
311,125 tons

(2.0%)

 1962 

Figure 27. Fishery: Extraction by main fisheries (tons) - Total in 2007: 1963 

15,625,937 tons. Source: ECLAC (2009). 1964 

Total catch of Latin American nations amounted to 17.1 million tons in 2005 where Peru 1965 

and Chile were the main fishing nations with 82% in 2005 of the total weight. Total 1966 
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catches of the Peruvian fleet amounted to 9.2 million tones and of Chilean fleet to 4.3 1967 

million tons in 2005. In 2007 the LAC production decreased to 15,625,937 tons (7% 1968 

less) being 46% (7.18 million tons) from Peruvian and 29% (4.6 million tons) from 1969 

Chilean fisheries. See Figure 27. 1970 

Socio-economic  
1971 

The fish sector is a source of income and livelihood for millions of people around the 1972 

world. It is estimated that in 2008, 44.9 million people were directly engaged in capture 1973 

fisheries or in aquaculture, and at least 12% of these were women. It is also estimated 1974 

that, for each person employed in capture fisheries or in aquaculture production, about 1975 

three jobs are produced in secondary activities, including post-harvest, for a total of 1976 

more than 180 million jobs in the whole of the fish industry. Moreover, on average, each 1977 

jobholder provides for three dependents or family members. Thus the primary and 1978 

secondary sector supports for the livelihood of a total of about 540 million people, or 1979 

0.8% of the world population. 1980 

In the LAC region, 1.29 million people are directly and 3.9 indirectly employed by this 1981 

sector. Considering the dependency of family holders, about 12 to 15 million people 1982 

depend from the fishing and aquaculture activities in the LAC region. 1983 

Two main producers, Peru and Chile, provide jobs to around 265,000 persons in the 1984 

region. 1985 

In Peru in 2007, the national statistics presented 145,232 direct and indirect workers in 1986 

this sector with 58% in the extractive one including the artisanal fishing, 19.3% in 1987 

processing activities, 6.2% in aquaculture and 16.6% for support and indirect activities 1988 

(Alvarado, 2009). 1989 

In Chile, the sector generates employment for around 76,000 people in primary sector, 1990 

including agricultural workers, artisanal fishermen, and industrial sheep‘s sailors; and 1991 

around 42,000 employments in secondary sector, this means industrial operators, which 1992 

include 40% of women (FAO, 2004). 1993 

Although capture fisheries continue to provide by far the greater number of jobs in the 1994 

primary sector, the share of employment in capture fisheries is stagnating or decreasing, 1995 

and increased opportunities are being provided by aquaculture. See in Figure 31, the 1996 

level of production by aquaculture where Chile, Brazil and Mexico are the main 1997 

producers. 1998 

The following countries, exemplify the relevance of this sector in the economy of the 1999 

countries. Chile is a top ten exporter with 3,931 USD million in 2008, due to aquaculture 2000 

and Peru is the world‘s largest producer of fishmeal, with approximately 1/3 of world´s 2001 

production (around 3 million tons in 2006) with a value of USD 2,632 billion.  2002 

 
2003 

 
2004 
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Fish stocks (production global and LAC and major species) 
2005 

The proportion of marine fish stocks estimated to be underexploited or moderately 2006 

exploited declined from 40% in the mid- 1970s to 15% in 2008, whereas the proportion 2007 

of overexploited, depleted or recovering stocks increased from 10% in 1974 to 32% in 2008 

2008. Most of the stocks of the top ten species, accounting in total for about 30% of the 2009 

world marine capture fisheries production in terms of quantity, are fully exploited. 2010 

Examples of two main stocks of anchoveta (mainly in Chile and Peru) and jack mackerel 2011 

(mainly in Chile) in the Southeast Pacific are considered to be fully exploited (FAO, 2012 

2010). See in Figure 28, the evolution of world marine stocks since 1974. 2013 

Hake is the most important species in Argentina with total catch reaching 354,000 MT in 2014 

2006 (Glitnir, 2007). Sardines and pelagic species (jack mackerel) are the most 2015 

captured species in Chile and Peru (Glitnir, 2007). While Chile is also predominant in the 2016 

capture of herrings, Peru is in the capture of hakes. 2017 

 2018 

 2019 
 2020 

Figure 28. Global trends in the state of world marine stocks since 1974 (FAO, 2021 

2010) 2022 

 
2023 

Aquaculture (production LAC and major countries) 
2024 

In 2008 in Latin America, Chile was the leading aquaculture country of the region with a 2025 

production of 843,000 tons, followed by Brazil with 243,000 tons. Both countries 2026 

produce 61.7 percent of the total aquaculture production in LAC (total of 1,760,953 2027 

tons). See Figure 29. 2028 

 2029 
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2030 
Figure 29. Aquaculture in LAC (tons) - Total in 2007: 1,525,443 tons. Source: 2031 

ECLAC (2009). 2032 

 2033 

Governance and options for improvement 
2034 

Two big issues seem nowadays to be a way to improve the entire sector‘s situation: 1) 2035 

fish trade and traceability and 2) governance and management  2036 

Traceability of fish products is required by importing markets and regional fisheries 2037 

management organizations that are implementing documentation systems to verify the 2038 

origin of the products (i.e. the European Union certificates to trace back to the vessels 2039 

linked to the fishing resources; eco-labelings such as ‗marine stewardship council‘ and 2040 

‗friends of the sea‘ certify products as well as if they come from well-managed fisheries). 2041 

Some fraudulent practices exist in fish trade, such as species substitution, which can be 2042 

intentional for tax evasion purposes. More organized and technologically advanced 2043 

traceability systems are increasingly being used to mitigate those risks, but it is obvious 2044 

that there are still system failures and risks of corruption in the supply chain. 2045 

Traceability is a challenge for developing countries including those of Latin America that 2046 

lack the necessary funds to implement them. Several initiatives are emerging to support 2047 

local producers to advance towards traceable products. 2048 

In the sector, poverty is caused by insecure rights of fishing, poor education services, 2049 

exclusion from wider development processes. The problem in governance is such that 2050 

small groups have to be included in the decision-making process to see significant 2051 

efforts to reduce poverty among fishers, which was expressed at the Global Conference 2052 
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on Small-Scale Fishery in Bangkok (2008). Guidelines have been issued by the Regional 2053 

Fishery Management Organizations to help implement governance policies and also to 2054 

help fighting against poverty and corruption and, thus, to promote responsible fisheries 2055 

that provide economic opportunities while ensuring the conservation of marine 2056 

resources. Most limitations for the implementation of the Guidelines´ recommendations 2057 

are due to the lack of funds. The recommendations include: the promotion of 2058 

awareness- building programs to enhance their control capabilities to identify Illegal, 2059 

Unreported and Unregulated (IUU) catches in the countries, the creation and use of 2060 

vessel lists, the implementation of catch documentation schemes, the implementation of 2061 

port state measures, enhanced Monitoring, Control and Surveillance (MCS), increased 2062 

at-sea vessel inspection, complete fleet observer coverage, improved exchange of 2063 

information. It was also proposed to develop criteria and indicators to assess the 2064 

performance of flag states, and to examine possible actions against vessels which are 2065 

not meeting these criteria and flying the flags of states. 2066 

 2067 

3.2.3 Tourism sector 2068 

Introduction: General Overview 
2069 

During the last decades, tourism has become one of the main economic activities in LAC. 2070 

In 2006, the Caribbean, Central and South America received around 45 million visitors in 2071 

addition to the 21 million arrivals to Mexico in the same year (UNWTO, 2007). This 2072 

means that a total amount of 66 million tourists visited the region of LAC in 2006. The 2073 

importance of the tourism sector in the region lies in its contribution to the economic 2074 

development of the touristic areas and the countries in general, in its important job-2075 

generating capacity, and in its potential to perform as a green industry or sector.  2076 

Overall, tourism generated 17.7 million jobs, representing 10.6% of total employment in 2077 

the region. According to the World Travel and Tourism Council (WTTC), in 2005 the 2078 

tourism industry in the region generated 6.7 million direct jobs and there are an 2079 

estimated 11 million indirect jobs (IADB/Altés, 2006). Countries where employment 2080 

from tourism is more representative in terms of percentage employed from the total 2081 

population are Bahamas (69%), Barbados (55%), Jamaica (32%), Belize (20%) and 2082 

Dominican Republic (20%). A second group of countries in which population employed in 2083 

tourism exceeds 10% of the total number consists of Mexico, Costa Rica, Panama, 2084 

Trinidad and Tobago, and Uruguay. Large countries such as Brazil and Argentina present 2085 

a small proportion of population employed by this sector but large numbers in absolute 2086 

terms: 5.8 million jobs in Brazil and 1.3 million in Argentina (BID/Altés, 2006). 2087 

LAC is an attractive tourism region, basically due to the specific biodiversity, landscape 2088 

and culture characteristics. Addressing the tourism sector and its challenges and 2089 

opportunities seems fully consistent with the objectives set by the GESRE project. Its 2090 

ultimate goal embraces the promotion of sustainable resource management practices 2091 
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while preserving natural resources with high scarcity risks, reducing the environmental 2092 

impacts and improving the resources efficiency and the socioeconomic benefits. The 2093 

tourism sector is directly responsible for the management of one of the six critical 2094 

resources identified in the region following a series of stakeholders‘ consultations: 2095 

natural landscape. It has evidenced during the last years a clearer tendency of 2096 

appreciation of the landscape in the normative field; hence, for example, the European 2097 

Landscape Convention (Council of Europe, 2000) defines landscape as a zone or area 2098 

perceived by local people or visitors, whose visual features and character are the result 2099 

of the action of natural and/or cultural factors (…) landscape has an important public 2100 

interest role in the cultural, ecological, environmental and social fields, and constitutes a 2101 

resource favorable to economic activity and whose protection, management and 2102 

planning can contribute to job creation.   2103 

Although the definition is emerging from a different region, it is considered as a useful 2104 

contribution for the purposes of this publication and in line with the approach developed 2105 

for sustainable resource management. 2106 

As Figure 30 shows, Mexico is the first touristic destination of Latin America, receiving 2107 

51% of the total tourist arrivals of the region (World Development Indicator CD, 2007), 2108 

followed by Brazil with 12%, Argentina with 8%, Chile and Uruguay with 4%. Costa Rica 2109 

and Peru received each 3% of the arrivals. As an aggregate, the rest of Latin American 2110 

countries received 15% of the international tourists (Fayissa, 2009). 2111 

 2112 
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Figure 30. Percent of Tourist Arrivals to the Latin American Area by Country. 2113 

Source: World Development Indicators CD (2007) 2114 

 2115 

The growth trend in tourist arrivals is shown in Figure 31, based on the sample collected 2116 

in 34 countries in the region. 2117 

 2118 
 2119 
 2120 
 2121 
 2122 
 2123 
 2124 
 2125 
 2126 
 2127 
 2128 
 2129 

 2130 

Figure 31. Arrivals Tendency line for 34 Latin American Countries. Source: 2131 

World Tourism Organization (UNWTO) 2132 

 
2133 

Tourism in Latin America: Main highlights 
2134 

Mexico received 22, 6 million of visitors in 2008 with an average annual growth rate of 2135 

1.02% between 1995-2008 and an tourism expenditure in the country (crédit/ INBOUND 2136 

TOURISM) of 14,647 USD million (UNWTO). Its geographical extent is an important 2137 

source of natural and cultural diversity that makes this country one of the most 2138 

important tourist destinations in the world. However, due to the large size of its 2139 

economy this flow of touristic incomes represent only de 1,5% of GDP (ECLAC, 2008). 2140 

Much of the Mexican tourist attraction is given by its combination of rich and diverse 2141 

natural landscapes and biodiversity. Mexico is one of the 5 most biodiverse countries in 2142 

the world. With over 200,000 species, Mexico is home to 10-12% of global biodiversity. 2143 

Additional special cultural and gastronomic features have led this country to become the 2144 

ninth world tourist destination.  2145 
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2146 

Figure 32. Tourism Arrivals (in thousands). Error! Bookmark not defined.  2147 

Source: World Tourism Organization (UNWTO) 2148 

As Figure 32 shows, Brazil is the second largest county regarding the number of tourist 2149 

arrivals in the LAC region with more than 5 million visitors in 2008 with annual average 2150 

growth rates of 9.25% between 1995-2008. Due to the scale of its economy, income 2151 

from tourism only represents 0.4% of the national GDP. Brazil is an example of tourism 2152 

based on natural areas destinies linked to coastal areas or the Amazon region. Argentina 2153 

presents similar characteristics with 4, 6 million visitors in 2008 (UNWTO) and an 2154 

average growth rate of 5.86% between 1995-2008. The total tourism expenditure in 2155 

these countries for year 2008 is presented in Figure 33. 2156 

Figure 33. 2157 

Tourism expenditure in the country (USD Mn).  2158 
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Source: World Tourism Organization (UNWTO) 2159 

Small countries and tourism 
2160 

A different situation is perceived in the Caribbean countries where tourism revenues are 2161 

equivalent to 20 and 50% of GDP. These States are mostly small Caribbean islands that 2162 

rely on the tourism sector as their dominant economic activity. For example, in Anguilla 2163 

the tourism income represented 51% of the GDP in 2005, in Barbados 27%, and in 2164 

Jamaica 20%. In some Central American countries such as Panama and Costa Rica the 2165 

tourism income represented 9.1% and 8.3% of the GDP in 2005, respectively (ECLAC, 2166 

2007). 2167 

According to additional statistics, like the World Development Indicator CD for 2007, 2168 

Costa Rica is the Latin American country with the highest receipt per capita coming from 2169 

the international tourism, with over USD 350/year-capita. It is followed by Panama with 2170 

around USD 250/capita/year and Uruguay with over USD 150/ capita/year. Relatively far 2171 

from them, Mexico, El Salvador, Chile, Argentina, Guatemala and Honduras register 2172 

international tourist receipts per capita between USD 50 and 100/ capita/year. The other 2173 

countries of the region show marginal receipts below 50/ capita/year.   2174 

Challenges and directions in the tourism sector in the LAC region  
2175 

Various authors and studies agree in general terms on the main critical challenges to 2176 

meet the growing demand of the tourism sector in a sustainable fashion. The peculiarity 2177 

of the tourism sector is the fact that the impacts result from a number of actors in the 2178 

value chain (i.e. hotels, restaurants, means of transportation, etc.). This variety of 2179 

elements causes an intrinsic challenge to defining the life cycle stages of the sector. The 2180 

same difficulties appear in its quantification through the national accounts which could 2181 

help a better understanding of the socio-economic impacts at national levels. Over 2182 

exploited and overheated tourism areas may cause destruction of the natural setting by 2183 

the anarchic, chaotic and careless use of resources, disruption of lifestyles and social 2184 

structures traditional by providing a standardized and inappropriate culture (...) 2185 

damages of sites of great fragility exposed may be irreversible (Lozato, 2006).  2186 

Main challenges and areas of intervention for policy makers refer to infrastructure, 2187 

education and safety and natural landscape protection.  2188 

- While available studies and reports propose infrastructure improvement in any 2189 

tourism project - including household utilities as water, electricity and telephone 2190 

and transportation - the GESRE project highlights the need to assess the impacts 2191 

of the infrastructure to be built in natural areas and if it is needed. This analysis 2192 

should follow a thorough environmental impact assessment along the life cycle of 2193 

any tourism project in order to allow comparison of results of several possible 2194 

scenarios depending on the level of built infra-structure considered. 2195 
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- Education is an essential condition for the improvement of employment potential 2196 

of local people in the tourist activities, and for safeguarding the natural resources 2197 

they are dealing with. It usually requires knowledge concerning the product itself 2198 

that is being promoted and is attracting the tourists (which is not only the 2199 

cultural, historical, gastronomical, or recreational characteristics but notably the 2200 

natural landscapes). Education also covers general management areas within the 2201 

sector such as hospitality, transportation and language skills. Any tourism 2202 

development might take into account the current level of skills and knowledge of 2203 

the population and the opportunities to increase its potential. This is relevant in 2204 

order to design any tourism project without exhausting the natural resources and 2205 

landscape existing in the community, and to originate substantial socio-economic 2206 

benefits for the population involved.  2207 

- Another aspect is safety, which is usually a required feature in tourism areas. 2208 

Most of the tourists are vulnerable to fraudulent or criminality acts. There is a 2209 

strong correlation between safety levels and per capita GDP, and how it is 2210 

distributed within the population. Therefore, the socio-economic impacts of any 2211 

tourism project are essential to identify the potential risks in this regard. 2212 

- The GESRE project highlights a fourth area of attention, which refers to the 2213 

protection, safeguard and enhancement of natural landscape characteristics and 2214 

conditions. 2215 

To this end, it is worth to highlight the vision and aim of UNEP Global Partnership for 2216 

Sustainable Tourism12 which is in line with the aims of the GESRE project. The Global 2217 

Partnership has the vision to become the leading international tourism Partnership 2218 

uniting the private sector, governments, academia, and NGOs to enhance sustainability 2219 

within the tourism sector. Its aim is to transform the way tourism is done worldwide and 2220 

will focus on policy, projects, tools, and networks for all tourism stakeholders, at all 2221 

scales, by working on policy frameworks, climate change, environment and biodiversity, 2222 

poverty alleviation, cultural and natural heritage, private sector sustainability practices 2223 

and finance and investment areas.  2224 

The Global Partnership bases its work on sustainability principles of the tourism sector 2225 

endorsed by the GESRE project. The principles refer to the environmental, economic, 2226 

and socio-cultural aspects of tourism development, and a suitable balance between 2227 

these three dimensions to guarantee its long-term sustainability. Thus the Global 2228 

Partnerships promotes a sustainable tourism that: 2229 

- makes optimal use of environmental resources maintaining essential ecological 2230 

processes and helping to conserve natural heritage and biodiversity. 2231 

 

12 http://www.unep.fr/scp/tourism/activities/partnership/ 
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- respects the socio-cultural authenticity of host communities, conserve their built 2232 

and living cultural heritage and traditional values, and contribute to inter-cultural 2233 

understanding and tolerance. 2234 

- ensures viable, long-term economic operations, providing socio-economic benefits 2235 

to all stakeholders that are fairly distributed, including stable employment and 2236 

income-earning opportunities and social services to host communities, and 2237 

contributing to poverty alleviation.  2238 

Sustainable tourism development requires the informed participation of all relevant 2239 

stakeholders, as well as strong political leadership to ensure wide participation and 2240 

consensus building. It includes the promotion of practices for sustainable resource 2241 

management, both macro actions related to the harmonization and development of 2242 

standard methodologies to produce better national accounts as well as in micro actions 2243 

dealing with certification processes of the value chain actors (i.e. hotels, hostels, 2244 

operators, etc.). 2245 

Achieving sustainable tourism is a continuous process and it requires constant 2246 

monitoring of impacts, introducing the necessary preventive and corrective measures 2247 

whenever necessary. 2248 

Sustainable tourism should also maintain a high level of tourist satisfaction and ensure a 2249 

meaningful experience for the tourists, raising their awareness about sustainability 2250 

issues and promoting sustainable tourism practices amongst them. 2251 

 2252 

 2253 
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4 Prioritization of critical resources in LAC region: 2254 

Survey results 2255 

 2256 

Given the data limitation of the LAC region in accurately portraying the current status of 2257 

resources, we performed a questionnaire survey among the experts in the region. 2258 

Thirty-three surveys were received from 16 countries.  Expert survey is designed to 2259 

gauge the experts‘ perception on relative socio-economic importance and scarcity of 2260 

each type of resource. Given the diversity of the metals and minerals category, we also 2261 

used detailed categories to acquire information on experts‘ perceived importance of the 2262 

major metals and minerals, in terms of their relative socio-economic and environmental 2263 

aspects.  2264 

The responses from each expert were normalized within each category in order to 2265 

quantify relative importance between the resources covered. The normalized ratings 2266 

were then added across experts.  2267 

The questionnaire used is shown in Annex 1. 2268 

4.1 Socio-economic importance 2269 

The survey results showed that experts perceive water resource as the most important 2270 

resource in LAC region from its socio-economic contribution to the region. Water stands 2271 

out from the rest, followed by fertile land, biotic resources (forest), natural landscape, 2272 

metals and minerals, and biotic resources (fish). Figure 34 shows the perceived socio-2273 

economic importance of resource categories relative to metals and minerals, which is set 2274 

to one (1).  2275 

Socio-economic importance was surveyed at detailed metals and minerals categories 2276 

given their diversity. The survey results showed that experts perceive Gold and Nickel as 2277 

the most critical metals and minerals from their socio-economic contribution to the 2278 

region, followed by Aluminum, Copper, Molybdenum and Manganese. Figure 35 shows 2279 

the perceived socio-economic importance of major metals and minerals relative to Iron, 2280 

which is set to one (1). As shown in the figure, perceived importance among metals and 2281 

minerals exhibit high variability among them. 2282 

 2283 

 2284 

  2285 



90 

 

0.8

0.9

1

1.1

1.2

1.3

1.4

1.5

1.6

1. Metals 
and 

minerals

2. Biotic 
Resources: -

wood and 

plants from 
forests

3. Biotic 
Resources: -

fish 

resources

4. Water 5. Natural 
landscape 

6. Fertile 
land for 

potential 

use or 
currently 
used for 

agriculture

 2286 

Figure 34. Expert survey results: perceived, relative socio-economic importance 2287 

of major resource categories considered in this study (Metals and mineral 2288 

resources set to 1). 2289 

 
2290 

4.2 Scarcity aspects 2291 

According to the results of the survey, experts perceive that provision of biotic resources 2292 

(forest) is under the greatest risk of discontinuation in the LAC region, followed by water, 2293 

biotic resources (fish), fertile land, natural landscape and metals and minerals. Figure 36 2294 

shows the perceived scarcity of major resource categories relative to metals and 2295 

minerals, which is set to one (1).  2296 

 2297 

 2298 
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Figure 35. Expert survey results: perceived, relative socio-economic importance 2302 

of major metals and minerals considered in this study (Iron is set to 1). 2303 

The detailed survey on metals and mineral categories showed that Gold and Nickel are 2304 

perceived to be under risk of supply limitation followed by Copper, Manganese and Silver. 2305 

Figure 37 shows perceived scarcity of metals and minerals relative to that of iron, which 2306 

is set to unity (1). Perceived scarcity varied significantly among different metals and 2307 

minerals, and corresponds reasonably well with the scarcity indicator based on reserve 2308 

life values. 2309 

 2310 

 2311 

 2312 

 2313 

 2314 
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2315 

Figure 36. Expert survey results: perceived, relative scarcity of major resource 2316 

categories considered in this study (Metals and mineral resources set to 1). 2317 
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Figure 37. Expert survey results: perceived, relative scarcity of major metals 2321 

and minerals considered in this study (Iron is set to 1). 2322 

 2323 

4.3 Environmental aspects 2324 

According to the results of the survey, experts perceive that provision of Gold (mining 2325 

and refining) causes the largest toxic impacts in the LAC region, followed by those of 2326 

Silver, Lead, Copper, Zinc, Arsenic and Aluminum. Figure 38 shows the perceived toxic 2327 

impact caused by metals and minerals relative to that of Iron, which is set to one (1). 2328 

 2329 
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Figure 38. Expert survey results: perceived, relative magnitude of toxic impact 2331 

caused by major metals and minerals considered in this study (Iron is set to 1). 2332 

 2333 

In terms of the contribution by metals and minerals to climate change impact, Aluminum 2334 

and Gold stood out, followed by Zinc, Copper, Silver and Nickel. Figure 39 shows the 2335 

perceived climate change impact by metals and minerals relative to Iron, which is set to 2336 

one (1). Variation among metals and minerals is relatively moderate for perceived 2337 

climate change impact. 2338 

 2339 

 2340 

 2341 
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Figure 39. Expert survey results: perceived, relative magnitude of climate 2346 

change impact caused by major metals and minerals considered in this study 2347 

(iron is set to 1). 2348 

 
2349 

4.4 Prioritization of the most critical resources in the region  2350 

The results of the expert survey exhibited significant discrepancy if compared with the 2351 

available statistics, which are objective indicators of the socio-economic importance of 2352 

the resources. For instance, total tourist receipts of the region, which is an indicator of 2353 

the value of the region‘s natural landscape, amount to 17 billion USD in 2005, and the 2354 

total production of metallic resources of the region amount to 260 billion USD in 2006. 2355 

According to the perception of the experts, however, the socio-economic importance of 2356 

natural landscape outweighed that of metals and minerals. Certainly, using objectively 2357 

quantifiable indicators for measuring the value of natural resources has its limitations. 2358 

For instance, such values do not reflect intrinsic values associated with natural 2359 

landscape. Nevertheless, quantitative data often provide valuable reference points when 2360 

disparate data are to be compared against each other.  2361 

Therefore, we used both published data as well as the results of the expert survey in 2362 

identifying the most critical resources. We applied equal weights between the published 2363 

data and the results obtained in the expert survey. When published data did not cover 2364 
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certain criterion that was required for the evaluation, we used the survey results instead 2365 

to compensate the analysis. 2366 

Table 16 shows the summary of the overall evaluation. Criticality of a resource type is 2367 

defined as a product of socio-economic importance and scarcity (labeled in the Table as 2368 

―Importance X scarcity point‖). Both socio-economic importance and scarcity scores are 2369 

presented relative to metals and minerals, which was set to one (1). We used each 2370 

resource‘s total production in USD as an indicator of its socio-economic importance. LAC 2371 

region‘s total metal and mineral resources production was estimated to be around 260 2372 

billion USD in 2006. The region‘s biotic resources production (wood and plants from 2373 

forests) was estimated to be less than 10 billion USD for the same period. According to 2374 

the FAO (2010), the region‘s fishery products were estimated to be less than 25 billion 2375 

USD in 2008. For the economic value of natural landscape, we used as an indicator the 2376 

tourist receipts of 2005, which are 17 billion USD. For both fertile soil and water, we 2377 

used the total agricultural product of the region in 2008, which is 178 billion USD. Given 2378 

that agricultural production depends on both land and water, we located the 178 billion 2379 

USD equally to the two categories. This was a subjective decision, which may lead to a 2380 

double counting. To check the sensitivity of this decision, we also calculated the case of 2381 

equal allocation over the two categories (50:50), which is shown in Table 17. Economic 2382 

production of each resource was then normalized relative to that of metals and minerals. 2383 

We used scarcity scores from the survey results. The last column of Table 16 (Sum) 2384 

shows the overall criticality score, where published data and the results of the expert 2385 

survey were combined. When adding the results on the column ―Importance X Scarcity‖ 2386 

from the analysis of published data and from the expert survey, the difference in range 2387 

of each result can create bias in the overall results. In order to remove such bias, each 2388 

column of ―Importance X scarcity‖ was normalized again by its mean value, so that the 2389 

sum is not dominated by unwanted weighting between the analysis of published data 2390 

and the results of the expert survey. 2391 

 2392 

As a result of these procedures, water was identified as the most critical resource, 2393 

followed by metals and minerals, and then fertile land (Table 16). When the data for 2394 

total agricultural production (178 billion USD) was shared equally to water and fertile 2395 

land, metals and minerals took the first place, followed by water and fertile land (Table 2396 

17).2397 
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Table 16. Overall evaluation of critical resources in the LAC region 2398 

 Analysis of published data Expert survey  Sum 

 Socio-
economic 

importance 

Scarcity Importance 
X Scarcity 

Importance X 
Scarcity normalized 

by mean (A) 

Socio-
economic 

importance 

Scarcity Importance 
X Scarcity 

Importance X 
Scarcity normalized 

by mean (B) 

A + B 

1. Metals and minerals 1.00 1.00 1.00 1.98 1.00 1.00 1.00 0.78 2.75 

2. Biotic Resources: - wood and 
plants from forests 

0.04 1.32 0.05 0.11 1.00 1.32 1.33 1.03 1.14 

3. Biotic Resources: - fish resources 0.08 1.23 0.10 0.20 0.85 1.23 1.04 0.81 1.01 

4. Water 0.74 1.27 0.94 1.86 1.50 1.27 1.90 1.47 3.33 

5. Natural landscape  0.07 1.14 0.08 0.16 1.01 1.14 1.14 0.89 1.05 

6. Fertile land for potential use or 
currently used for agriculture 

0.74 1.16 0.86 1.70 1.15 1.16 1.33 1.03 2.73 

Table 17. Overall evaluation of critical resources in the LAC region using equal (50:50) allocation of agricultural 2399 

production into water and fertile soil 2400 

 Analysis of published data Expert survey  Sum 

 Socio-
economic 

importance 

Scarcity Importanc
e X 

Scarcity 

Importance X 
Scarcity normalized 

by mean (A) 

Socio-
economic 

importance 

Scarcity Importance 
X Scarcity 

Importance X 
Scarcity normalized 

by mean (B) 

A + B 

1. Metals and minerals 1.00 1.00 1.00 2.82 1.00 1.00 1.00 0.78 3.59 

2. Biotic Resources: - wood and 
plants from forests 0.04 1.32 0.05 0.15 1.00 1.32 1.33 1.03 1.18 

3. Biotic Resources: - fish resources 0.08 1.23 0.10 0.28 0.85 1.23 1.04 0.81 1.08 

4. Water 0.37 1.27 0.47 1.32 1.50 1.27 1.90 1.47 2.80 

5. Natural landscape  0.07 1.14 0.08 0.22 1.01 1.14 1.14 0.88 1.11 

6. Fertile land for potential use or 
currently used for agriculture 0.37 1.16 0.43 1.21 1.15 1.16 1.33 1.03 2.24 

Note: All scores except for those in the ―Importance X Scarcity normalized by mean‖ and ―Sum‖ columns are relative to Metals 2401 

and Minerals, which is set to 12402 
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A similar table was built to present the results of the detailed survey on metals and 2403 

mineral resources (Table 18). In this table, socio-economic importance was measured by 2404 

annual monetary production from each ore, and scarcity was measured by a reciprocal 2405 

of reserve-life (using reserve base data). The analysis of published data was then 2406 

juxtaposed with the expert survey results, and the two were added in the last column of 2407 

Table 18. Note also that all the values in each column were normalized by the value for 2408 

Iron, which was set to one. In order to adjust the range differences of values between 2409 

the analysis of published data and the expert survey results, the values of the column 2410 

―Importance X Scarcity― were normalized again by the mean of each column before 2411 

adding the two in the last column.  2412 

 2413 

The results show that Tin is the most critical metal, according to the method and data 2414 

used in this analysis, followed by Copper, Gold, and Nickel (see Table 18). 2415 
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 2416 

Table 18. Overall evaluation of critical metals and minerals in the LAC region 2417 

 Analysis of published data Expert survey  Sum 

 Socio-
economic 

importance 

Scarcity Importanc
e X 

Scarcity 

Importance X 
Scarcity normalized 

by mean (A) 

Socio-
economic 

importance 

Scarcity Importance 
X Scarcity 

Importance X 
Scarcity normalized 

by mean (B) 

A + B 

1.Aluminum (as Bauxite) 7.80 0.23 1.76 0.95 10.4 7.0 73 0.59 1.55 

2.Arsenic 0.00 0.20 0.00 0.00 2.1 3.0 6 0.05 0.05 

3.Bismuth 0.00 1.80 0.00 0.00 3.0 4.3 13 0.11 0.11 

4.Copper 2.50 3.56 8.91 4.82 10.3 20.4 209 1.70 6.51 

5.Iodine 0.02 0.20 0.00 0.00 3.9 4.6 18 0.15 0.15 

6.Lead 0.05 5.25 0.25 0.13 5.9 9.5 55 0.45 0.58 

7.Lithium 0.01 0.42 0.01 0.00 5.8 8.9 52 0.42 0.42 

8.Manganese 0.04 0.46 0.02 0.01 9.3 18.9 176 1.43 1.44 

9.Molybdenum 0.19 2.06 0.39 0.21 9.7 5.4 52 0.43 0.63 

10.Nickel 0.42 2.42 1.02 0.55 17.4 32.7 569 4.62 5.17 

11.Rhenium 0.00 0.98 0.00 0.00 2.2 2.0 4 0.03 0.04 

12.Gold 0.25 6.08 1.49 0.81 19.4 32.8 636 5.16 5.97 

13.Silver 0.16 7.49 1.20 0.65 8.1 18.3 148 1.20 1.84 

14.Strontium 0.00 10.67 0.01 0.00 2.6 1.7 4 0.04 0.04 

15.Tantalum 0.00 1.71 0.00 0.00 2.5 1.9 5 0.04 0.04 

16.Tin 2.89 5.43 15.68 8.47 6.3 13.0 82 0.66 9.14 

17.Zinc 0.33 4.76 1.57 0.85 7.1 16.1 115 0.93 1.78 

18.Iron 1.00 1.00 1.00 0.54 1.0 1.0 1 0.01 0.55 

Note: All scores except for those in the ―Importance X Scarcity normalized by mean‖ and ―Sum‖ columns are relative to iron, 2418 

which is set to 1 2419 
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 2420 

For metals and minerals, the perceived toxic and climate change impacts were analyzed 2421 

in addition to socio-economic importance and scarcity (see Table 19). Again, relative 2422 

toxic and climate change impacts were normalized by each column‘s mean value and 2423 

then added. The results show Gold as the most environmentally impacting metal 2424 

followed by Aluminum, Lead, Silver, Zinc, and Copper. 2425 

Overall, water, metals and minerals and fertile soil were identified as the most critical 2426 

resources in LAC as a result of the carried out analysis. Within metals and minerals 2427 

categories, Tin, Copper, Gold, and Nickel are identified as critical metals from socio-2428 

economic importance and from a scarcity point of view. From an environmental point of 2429 

view, considering its toxic and climate change impact, Gold, Aluminum, Lead, Silver, 2430 

Zinc, and Copper were identified as critical metals.   2431 

 2432 

Table 19. Overall evaluation of critical metals and minerals in the LAC region 2433 

 2434 

  Expert survey  

  
Toxic 
impact 

Normalized toxic 
impact (A) 

Climate 
Change 
impact 

Normalized 
climate 
change 

impact (B) A + B 

1.Aluminum (as Bauxite) 
(ALUMINIO) 9.3 1.2 3.4 1.9 3.1 

2.Arsenic 10.2 1.3 2.0 1.1 2.4 

3.Bismuth 5.8 0.7 1.7 0.9 1.6 

4.Copper 11.2 1.4 2.6 1.4 2.8 

5.Iodine 4.3 0.5 0.8 0.5 1.0 

6.Lead (PLOMO) 12.5 1.6 2.4 1.3 2.9 

7.Lithium 7.2 0.9 1.0 0.5 1.4 

8.Manganese 8.3 1.0 1.8 1.0 2.1 

9.Molybdenum 3.7 0.5 1.3 0.7 1.2 

10.Nickel 10.4 1.3 2.2 1.2 2.5 

11.Rhenium 2.0 0.2 0.5 0.3 0.5 

12.Gold 20.0 2.5 3.3 1.8 4.3 

13.Silver (PLATA) 12.7 1.6 2.3 1.3 2.9 

14.Strontium 4.0 0.5 1.0 0.6 1.1 

15.Tantalum 2.8 0.4 1.0 0.6 0.9 

16.Tin 7.7 1.0 1.2 0.7 1.6 

17.Zinc 11.1 1.4 2.8 1.5 2.9 

18.Iron 1.0 0.1 1.0 0.6 0.7 

Note: All scores except for those in the ―Importance X Scarcity normalized by mean‖ and 2435 

―Sum‖ columns are relative to iron, which is set to 1 2436 

 2437 
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In conclusion, it remains uncertain how these perceptions are shared by other 2438 

stakeholders and which are their potential to influence politics, promote methodologies, 2439 

approaches or programs. Since surveyed experts were academics, governmental officials 2440 

and practitioners working on the field, an important question arises in terms of the 2441 

differences of awareness this group can have in relation to the general public, regarding 2442 

the access to the information. It seems evident that the former would be generally 2443 

better informed than the latter. How can this information asymmetry produce 2444 

differences on the perception about the importance of the natural resources, is a subject 2445 

to be researched. For example, their understanding about ‗resources scarcity‘ did not 2446 

seem to be harmonized and parties consulted limited their replies to their local contexts 2447 

and not to the regional scenario. The sample of interviewed and consulted stakeholders 2448 

would need to be expanded in a future research. 2449 

 2450 

 2451 
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5 Best practices 2452 

Water Management Activities 2453 

Protection of micro-watersheds of Michino, South-East region (Haiti) 
2454 

In a century, due to deforestation, the native tree cover has changed from 60% to just 
2455 

over 1% of the territory. This deforestation is explained by a process of historical logging 
2456 

(sugar industry) and energy demand of the poor, especially for burning wood and 
2457 

making charcoal for their domestic needs. This has also affected the few remaining 
2458 

coastal mangroves. Technical studies have estimated that 70% of the country's energy 
2459 

consumption comes from woody sources. However, there is a growing presence of 
2460 

forestry products, mainly mangoes and avocados for export. 
2461 

In any case, the devastation of the forest cover has been dramatic, involving the upper 
2462 

part of the basins, in a mountainous country with steep slopes. This has caused 
2463 

degradation of waterways, with the result that the water drains downstream without 
2464 

encountering obstacles to its progress, dragging not only soils but also silting of river 
2465 

beds and pushing the rock material to the agricultural valleys and villages. The result is 
2466 

that the channels are filled with limestone, rainwater thus overflows, destroying the 
2467 

banks and everything placed there, in particular crops, housing and infrastructure. 
2468 

This situation occurs in the seven major basins in the country, where important crop 
2469 

areas are irrigated. Haiti is thus unable to form a hardly sustainable development policy 
2470 

with such a degraded environmental situation. It's a dramatically vicious cycle. In any 
2471 

case, broad valleys for agriculture (Artibonite, Plaine des Cayes, Plateau Central) have 
2472 

the capacity to meet food requirements, but with low productivity, which is affected by 
2473 

the increasingly serious processes of erosion, deforestation, desertification, water runoff 
2474 

and siltation of rivers. 
2475 

Micro-watersheds are the base of support for poor farmers in the countryside, not only 
2476 

for the production of their livelihoods, but also for domestic uses (drinking, washing, 
2477 

treating waste, recreation), in a context of greatest lack of health infrastructure. The 
2478 

processes of deforestation have severely damaged these micro-watersheds, often as a 
2479 

result of the degradation of large rivers. Hence the need to implement projects such as 
2480 

one documented, which is one of the hundreds that are being developed in Haiti. 
2481 

The objective of this activity is the restoration of the micro-watersheds of Fond Melon in 
2482 

the river Gosseline, damaged due to deforestation and flooding. The rational and 
2483 

sustainable use of soils is aimed. This means support for the vulnerable economies of 
2484 
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the producers who make use of these micro-watersheds, whose annual incomes do not 
2485 

exceed 380 euros13. 
2486 

There are, however, significant limitations for the development of such projects, among 2487 

which: 2488 

 Structural uncertainty 2489 
 Shortage of capital 2490 
 Impoverishment of farms 2491 
 Lack of incentive measures for the establishment of forested areas 2492 
 Uncontrolled livestock 2493 
 Weak presence of the state of Haiti in rural areas 2494 

The action plan of this activity is the following: 2495 

 Raising awareness of communities about the causes and consequences of 2496 
degradation of the micro-watersheds.  2497 

 Negotiation with communities to ensure their voluntary participation in the 2498 
project. 2499 

 Selection of the entrepreneurs who are willing to provide reforestation plots. 2500 

 Development of a Memorandum of Understanding to be signed between the 2501 
public, international cooperation and the beneficiaries of the reforestation plots. 2502 

The achieved and expected results follow below: 2503 

 630 farmers have received the first delivery of this grant for the creation of the 2504 
reforestation plots. 2505 

 Creation of reforestation plots over 65 hectares of degraded land with forest trees 2506 
(cedars, oaks, acajús and eucalyptus) and fruit trees (avocados, mangoes and 2507 
citrus). 2508 

 The grant received per year per hectare of reforested plots is larger (Gdes 7.100) 2509 
than the 4.780 Gdes taken on average of crops in greenhouses installed on 2510 
degraded land. 2511 

 Source of wealth creation from the trees: the expected values per hectare in 10 2512 
years are estimated at 635,196.00 gourdes. 2513 

 Over a period of 10 years, the 630 beneficiaries of the program, will receive a 2514 
total grant of 4, 615,000.00 gourdes and from the sale of trees, they can 2515 
generate an income of 41, 285,014.00 gourdes. 2516 

Lessons learned from the past experiences are described in the following lines: 2517 

 

13 1 EURO = 1.3 USD 
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• Need to strengthen the involvement of farmers in defining the means of constituting 2518 

the reforestation plots. 2519 

• Need to negotiate with those responsible for income-generating activities that must be 2520 

implemented. 2521 

• Need for involvement of representatives of the Haitian state in the entire process until 2522 

the signature of the protocol, to ensure the sustainability and perpetuation of 2523 

reforestation plots. 2524 

• Need to strengthen the willingness of farmers to the creation of the reforestation plots 2525 

through a clear negotiation as well as the existence of subsidies and support for income 2526 

generating activities to allow them take up the weight of their short-term requirements. 2527 

Sources: Alezi (2011), ECLAC (2011a), Agronomes et Vétérinaires sans Frontières 2528 

(2006) 2529 

Network for Cooperation in Integrated Water Resource Management for Sustainable 
2530 

Development in Latin America and the Caribbean 
2531 

The objective of the Network is to document progress and promote good practice 
2532 

developed in Latin America and the Caribbean for the sustainable management of water 
2533 

resources from the public policy perspective. Courses and lectures are also conducted in 
2534 

the framework of the Network, to discuss the challenges of the sector. A newsletter is 
2535 

circulated on the Internet to inform the members. 
2536 

Good practice 1: In October 15, 2010, through the Law No. 2581, the Water Code of the 
2537 

Province of La Pampa, Argentina was adopted. According to this code, water policy 
2538 

formulated by the provincial government and the activities developed in its pursuance, 
2539 

are the master instruments of the integrated management of water resources and will 
2540 

be based on the following principles: 
2541 

• Unified management, comprehensive treatment, water economy, decentralization, 2542 

functionality and user participation. 2543 

• Unit of watershed and water region in its various manifestations: basin, hydraulic and 2544 

hydrological. 2545 

• Compatibility of the public water management with management and planning, the use 2546 

and development of provincial natural resources, conservation and environmental 2547 

protection and restoration of nature. 2548 

• Consideration of joint use, alternative or unique of surface water, groundwater and 2549 

atmospheric as appropriate to the circumstances of location, type and nature. 2550 
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• Treat water as a scarce resource, valuable and vital to the socioeconomic and cultural 2551 

development of the province and the general welfare of its inhabitants. 2552 

• Priority for drinking water use. 2553 

• Periodic determination of the value of the royalty to be paid to the Provincial State 2554 

depending on the nature of different uses, based on the consideration that water is a 2555 

scarce resource and therefore valuable and vital for the socio-economic-cultural 2556 

development of the province and the general welfare of its inhabitants. 2557 

• Ensure the equitable, rational, efficient and multiple water resources use to achieve 2558 

integrated and sustainable management of these and associated resources. 2559 

• To safeguard and preserve the ecological and environmental balance as soon as their 2560 

involvement may depend on the use of water. 2561 

• Plan and execute the necessary actions to ensure optimum knowledge, conservation, 2562 

regulation, preservation and use of them. 2563 

• Encourage citizen participation to achieve effective governance of the water sector. 2564 

• Promote education, awareness and training as a fundamental tool for the achievement 2565 

of integrated and participatory management of water resources. 2566 

Good practice 2: The process of drafting the National Water Resources Policy began led 2567 

by the Ministry of Environment and Natural Resources (MARN). This policy will be the 2568 

framework for the definition of instruments that will address and resolve the current 2569 

water problems in its different uses. These instruments include: the National Strategy 2570 

and the General Water Law; and the Policy of the Subsector Water Supply and 2571 

Sanitation, its Strategy, National Plan and the Law of Water and Sanitation. The National 2572 

Water Resources Policy is based on the following principles: equality, precautionary, 2573 

responsibility, legal security, efficient use, polluter pays, public participation and water 2574 

culture, economic and social value of water, and the good of public interest.  2575 

Its overall objective is to ensure the protection and efficient use of water through the 2576 

institutionalization of the approach of integrated water resources management. It 2577 

pursues the following objectives: 2578 

• Sort and strengthen State institutions for integrated water resources management. 2579 

• To make possible the integrated management of water resources with river basins as 2580 

the planning unit that would enable coordination of different activities and uses. 2581 
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• Improve the knowledge of the state and evolution of water resources by strengthening 2582 

the institutional capacity to generate timely and accessible information for decision-2583 

making. 2584 

• Incorporate integrated management of water resources in the sector plans, optimizing 2585 

the hydraulic structures that enable use for multiple purposes. 2586 

• Incorporate risk management of the water resource, considering the effects of climate 2587 

change by protecting areas vulnerable to natural and anthropogenic threats. 2588 

• Preserve the quality of water resources to protect the health of the population and 2589 

natural ecosystems. 2590 

Good practice 3: Water Resources Sector Fund in Brazil. The implementation of 2591 

integrated management of water resources requires several actions, professionals with 2592 

appropriate training, extensive research and especially the development of new 2593 

technologies for water use. In Brazil, in order to address some of these demands, the 2594 

Water Resources Sector Fund (CTHidro) was created in 2000, within the Ministry of 2595 

Science and Technology. This fund aims at training human resources and process 2596 

development and equipment to optimize water use, through actions in areas of water 2597 

resources management, water conservation in cities, sustainability of ecosystems and 2598 

integrated and efficient use of water.  CT-Hidro operates with funding from the 2599 

electricity sector transfers done by flooding of lands for hydroelectric and payment for 2600 

the use of water resources. These resources are used to support graduate studies and 2601 

scientific and technological development. The process is led by a management 2602 

committee comprising representatives of Ministries of Science and Technology, 2603 

Environment and Energy, the National Water Agency (ANA), and representatives of 2604 

academia and the productive sector. 2605 

 Good practice 4: In Nicaragua, the Special Law of Committees of Water and Sanitation 
2606 

(No 722), of June 14, 2010, aims to establish rules for the organization, constitution, 
2607 

legalization and functioning of the Committees on Water and Sanitation (CAPS), which 
2608 

are defined as nonprofit organizations, who voluntarily and democratically elected, are 
2609 

responsible for ensuring, with the support of all users, management, operation and 
2610 

maintenance of drinking water and sanitation in the community, who also held 
2611 

accountable for their management and activities. 
2612 

Source: ECLAC (2011b)  
2613 

Forest and/or Agriculture activities 2614 

Natural Cosmetic Producer: NATURA (Brazil) 
2615 
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NATURA is the largest natural cosmetic producer in Latin America with its beginnings 
2616 

dating back to the 70´s. NATURA‘s commitment with conservation and sustainable 
2617 

management of natural resources is embedded in their business identity. Their 
2618 

environmental scheme considers carbon neutral operations, promotion of refills to 
2619 

reduce packaging, use of recycled and recyclable materials and innovation in sustainable 
2620 

extraction (NATURA, 2011). 
2621 

The following case study is based on the document ―Study and Development of a 
2622 

Sustainable Production basis for the supply of plant oils from the Amazon‖ (Castellani, et 
2623 

al., 2011). 
2624 

With the launch of one of their product lines ―Ekos‖ in 2000, the company consolidated 
2625 

their commitment with the sustainable management of Brazilian biodiversity resources, 
2626 

including the share of benefits obtained from innovative products, whose development 
2627 

was owed to traditional knowledge and genetic resources. From here on, sustainable 
2628 

practices were formally incorporated into the processes of research projects. 
2629 

An important milestone is represented by the study of oilseed plants from the Amazon 
2630 

region to ensure a sustainable supply chain for oils and butters intended for cosmetic 
2631 

use. In 2006, an industrial plant was built in the State of Pará and an extraction unit 
2632 

(Saboaria) for plant oils in 2007.  
2633 

To accomplish a sustainable supply chain of Amazonian oils, complex technological, 
2634 

socio-economic and cultural diversity challenges were involved.  
2635 

The first step was to map oilseed plant species with potential for industrial use and with 
2636 

occurrence in the study area around Belem in the State of Pará.  The demanding 
2637 

undertaking, carried out from 2005 to 2007 collected relevant species data, with a 
2638 

characterization of plant cover in 27 cities and a detailed forestry inventory of 278 areas 
2639 

in 17 selected cities. Moreover, it delivered a map of areas with the potential for 
2640 

sustainable management of oilseed plants, including the identification of producing 
2641 

cooperatives and associations in the region and the harvesting season for each oilseed 
2642 

species.  These data assisted in determining production potentials, as well as defining 
2643 

proposals targeting sustainable management, while allowing biodiversity conservation in 
2644 

harmony with local culture and practices.  Other parameters such as oil yield and post-
2645 

harvest data, production coefficients, harvesting, processing, drying and good storage 
2646 

practices were useful in developing the supply strategy for the Saboaria unit.   
2647 

The comprehensive research work was possible with support from research and 
2648 

extension institutions, NGOs, civil society organizations such as syndicates, and private 
2649 

suppliers, including rural ones and companies dealing with extraction machinery and 
2650 

manufacturers.  At last, nine rural producers were identified to set up the supply chain 
2651 

for biodiversity products. This case study sheds light on the various benefits arising from 
2652 

the sustainable supply chain of oilseed plants. NATURA has gained valuable knowledge 
2653 
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about Amazonian oilseed species and the development of machinery and equipment that 
2654 

produce new oils and butters at industrial scale. In addition, valuing the forest and non-
2655 

timber products raised awareness of the importance of biodiversity conservation and 
2656 

cultural diversity. Furthermore, NATURA pledges in favor of benefit sharing and fosters 
2657 

the social inclusion of producers embracing sustainable production practices while 
2658 

supporting their socio-economic conditions as the supply of oilseeds is a new source of 
2659 

income for communities.  Finally, the integration of an expertise network with capacity 
2660 

to embark on research and development of new ingredients, including products and 
2661 

processes improvement, is profitable for the economy, proves effective for the adoption 
2662 

of sustainable management practices thanks to the acknowledgement of the invaluable 
2663 

biodiversity resources of Brazil.  
2664 

 
2665 

Maya Nut Institute 
2666 

Maya Nut Institute is a nonprofit public charity founded in 200114. Its mission is to "find 
2667 

balance between people, food and forests" by teaching rural communities about the 
2668 

value of Maya Nut for food, fodder, ecosystem services and income. 
2669 

They maintain an "open access" policy with their documents, materials, photos, manuals 
2670 

and other information. This is in keeping with their goal of sharing any and all 
2671 

knowledge about Maya Nut with as many people as possible as quickly as possible. 
2672 

The organization works as a horizontal hierarchy, with individual country programs 
2673 

having as much autonomy as possible regarding program planning, partners, 
2674 

administration, spending and staff. The goal for each country staff, participants and/or 
2675 

partners is to eventually spin-off and to form an organization that can continue the work 
2676 

we started together. This is the best way to ensure program continuity and empowers 
2677 

them with a powerful tool to solve their own problems. 
2678 

So far it has been successful: 
2679 

* Guatemalans have formed two national organizations, one NGO, (National Maya Nut 
2680 

Association), and one Association, CODEMUR (Committee for Rural Women's 
2681 

Development) 
2682 

* El Salvador is in the process of forming a national Cooperative. These are major 
2683 

milestones for Maya Nut Institute and serve as a legacy for our program hopefully for 
2684 

many years to come 
2685 

 

14 Maya Nut Institute http://mayanutinstitute.org/ 

http://mayanutinstitute.org/
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* Nicaraguan partner organization, Masangni, has adopted the Healthy Kids, Healthy 
2686 

Forests Maya Nut school lunch program as a part of their program strategy to meet their 
2687 

conservation and rural development goals in Miskito indigenous communities. 
2688 

This activity has an impact on women empowerment. Since they started work in 2001, 
2689 

more than 400 rural and indigenous women have formed 20 different autonomous 
2690 

businesses to produce and market Maya Nut products and to teach workshops to other 
2691 

women. 
2692 

Women are the primary beneficiaries of their programs. Women are a critical link 
2693 

between the family and the environment, and they are responsible for the health of the 
2694 

family.  
2695 

Children benefit directly from their programs as well. They work in some of the most 
2696 

acutely malnourished communities in the world, where developmental delays in children 
2697 

are distressingly common. They work to educate parents about the nutritional value of 
2698 

Maya Nut so they can include it in the family diet. They also work in schools and are 
2699 

implementing the Healthy Kids, Healthy Forests, Maya Nut School Lunch program in 
2700 

several schools in Guatemala, El Salvador, Nicaragua, Honduras and Mexico. 
2701 

These women enjoy improved incomes and an opportunity to contribute to the family 
2702 

economy. More important, however, is the impact on their self-esteem and status in the 
2703 

family and the community. These are the changes that we seek at the Maya Nut 
2704 

Institute. The empowerment of women means that lasting change is happening and that 
2705 

these women can now take charge of their lives and work productively and effectively to 
2706 

improve the wellbeing, health and incomes of their families. 
2707 

Women business owners and their families are much more concerned with rainforest 
2708 

conservation and reforestation of available land with Maya Nut. 
2709 

Starting in late 2010, they will be working to form an Alternative Trade Organization 
2710 

(ATO) to protect the rights of Maya Nut producers and the forests, which sustain them. 
2711 

Thanks to a generous donation from the SG Foundation, we will begin the long road 
2712 

toward a Maya Nut ATO in July, 2010 
2713 

The Maya Nut Institute provides a new paradigm of community based conservation that 
2714 

focuses on women as the caretakers of the family and the environment. By providing 
2715 

women with the skills they need to earn income and feed their children, we improve 
2716 

women's lives and the lives of their families. 
2717 

The program is unique because it addresses key factors for sustainable livelihoods in one 
2718 

program: Sociocultural, Environmental and Economic 
2719 
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The methodology is based on the principles of active learning and suitable technology. 
2720 

Through one-day workshops in rural communities, they train women about the recipes, 
2721 

nutrition, processing, and marketing of the Maya Nut. In these workshops, women 
2722 

gather to cook together, exchange stories and experiences with the Maya Nut, and listen 
2723 

to short presentations on the health content of the Maya Nut, including how it compares 
2724 

to common food sources such as beans and corn. Some of the delicious foods they learn 
2725 

to prepare with the Maya Nut in these workshops include tamales, tortillas, salad, cakes, 
2726 

cookies, tortas, ice cream, and beverages. This knowledge of the Maya Nut as a free and 
2727 

nutritious food source motivates them to conserve rainforests, plant Maya Nut trees, and 
2728 

get organized to produce and market Maya Nut products so that they can earn income. 
2729 

The Maya Nut program has demonstrated positive and lasting impacts on rainforest 
2730 

conservation, reforestation, health and nutrition, food security, women‘s incomes, self-
2731 

esteem and status, maternal health and infant birth weights. 
2732 

Since 2002 we have trained over 15000 women from 900 communities about Maya Nut 
2733 

for food and income 
2734 

Mining sector 2735 

Green Gold (Colombia) 
2736 

The Program Oro Verde (Green Gold)15 began in Chocó, an important bioregion of 
2737 

Colombia in 1999. Mining families of this region have been living from artisanal mining 
2738 

activities and have inherited this knowledge, considered sustainable techniques for the 
2739 

extraction of gold and platinum, from their ancestors. The Program is grounded on the 
2740 

Alliance between Amigos del Chocó Foundation (AMICHOCO), the community council of 
2741 

Tadó (ASOCASAN), the Community Council of Condoto (CONDOMACOIRO), and Las 
2742 

Mojarras Foundation (FUNDAMOJARRAS), with the support of the IIAP (Environmental 
2743 

Research Institute of the Pacific (Oro Verde, s.f.). These organizations perform 
2744 

supervision, guidance, and coordination of activities at the community level, thus 
2745 

reducing illegal resource extraction and use. The alliance organizations also get involved 
2746 

with capacities development as they provide technical assistance to miner groups, who 
2747 

have obtained the Fair Trade certification of artisanal gold. These grassroots 
2748 

organizations are also responsible for ensuring compliance with certification criteria. 
2749 

These green mining techniques do not employ chemicals such as cyanide or mercury. 
2750 

Likewise, the array of techniques utilized by miners have specific methods that take 
2751 

advantage of the abundance of water during the rainy season, explaining Oro Verde‘s 
2752 

reduced water footprint.  
2753 

 

15 http://www.greengold-oroverde.org 

http://www.greengold-oroverde.org/
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The families own the land collectively and sell their products to the world´s market, 
2754 

whose buyers pay a premium, which is reinvested in local development projects. 
2755 

Investment decisions for these projects are taken collectively by the Chocó Bioregion 
2756 

mining families, shedding light on the widespread community engagement. The fair price 
2757 

paid for sustainable gold provides a decent living to the mining communities, who are 
2758 

incentivized to continue extracting their resources in a sustainable fashion. The 
2759 

economic aspect can be an important driver to encourage the replication of this 
2760 

experience in other mineral and metal producing countries.  
2761 

As awareness levels of sustainability in the mining sector grow, consumers and retailers 2762 

demand more information about the origin of their precious metals, and Oro Verde has 2763 

been a pioneer in developing the first model for a metal supply chain that enables 2764 

tracing the metals sold by Oro Verde mining community. 2765 

Fisheries 2766 

Artisanal fisheries co-management system of governance in Latin American countries16 
2767 

(Chile) 
2768 

Introduction 2769 

In convergence with the objectives of the GESRE program, an interesting approach has 2770 

gained strength in recent years (decades) at the continental level, regarding the 2771 

management and governance of natural resources: participatory governance systems, or 2772 

co-management systems. The fisheries sector, especially the craft sector, is one of the 2773 

main witnesses of the results of the application of different formulas of co-management 2774 

system. The fishing sector is important in relation to its employment generating 2775 

capacity. It is estimated that the artisanal or small scale fisheries in Latin America and 2776 

the Caribbean involves more than 2 million fishermen with a level of increased 2777 

production of 2.5 million tons, and production values of approximately USD 3,000 million 2778 

every year17. Some studies refer to an overexploitation syndrome, especially in industrial 2779 

fisheries. Almost half of fishery resources subject to industrial fisheries in the world are 2780 

being taken to the limit of its capacity and the remaining quarter are overexploited or 2781 

already collapsed (FAO, 2009). As in the case of industrial fisheries, a growing number 2782 

of Latin American artisanal fisheries are fully exploited or overexploited (Castilla and 2783 

Defeo, 2001; Carranza et al., 2009). 2784 

The co-management system: an interesting governance tool 2785 

 

16 Based on Defeo O., Castilla J., Castrejón M. 2009. Pesquerías artesanales de invertebrados en 

América Latina: paradigmas emergentes de manejo y gobernanza. Foro Iberoam. Rec. Mar. 

Acui. II: 89-117 
17 http://www.oldepesca.com/node/89 

 

http://www.oldepesca.com/node/89
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One of the solutions to the problems of overexploitation in the use of fisheries resources 2786 

has been carried out by the approach of participatory governance. The co-management 2787 

of artisanal fisheries has been advocated as a governance structure that provides 2788 

potential solutions to reverse the trend of overexploitation and inadequate management 2789 

in artisanal fisheries. In Latin America, there are some applications of a system of co-2790 

management of artisanal fisheries, the interest of this model is that each application is 2791 

different from the other, and each sets its own rules to the peculiarities of the territory, 2792 

the resource, the stakeholders, etc. The co-management is an institutional and 2793 

formalized management by which effective cooperation is established between the 2794 

government and fishing communities, who share the rights in the exercise of resource 2795 

management. Through this strategy the fishermen are included in decision-making 2796 

processes, and in the control and monitoring of fishery resources (Wilson et al., 2003), a 2797 

co-responsibility which is institutionalized in the respective legal framework (Armitage et 2798 

al., 2007). Indeed, there is no one simple definition of co-management, but rather a 2799 

continuum of possible co-management arrangements that differ according to the degree 2800 

of power allocated to the communities in their relationship with the government (Sen 2801 

and Nielsen Raakjaer, 1996; Armitage et al., 2007). 2802 

Co-management systems: successful cases in LAC  2803 

Chile: el loco (Conchapelas concholepas) 2804 

The well-known Chilean loco (Concholepas concholepas), also called "Chilean abalone", 2805 

is a marine gastropod mollusk, used in Chilean cuisine and is marketed worldwide as a 2806 

delicacy. Its economic value and ecological importance as top predator have made the 2807 

loco the most studied marine invertebrate species in Chile. Due to overfishing, in Chile 2808 

the harvesting of this species has been limited by law since 1989.  2809 

In this context, a co-management system has been established -a cooperative type- 2810 

where the responsibility for the design and implementation of management plans 2811 

correspond to predetermined areas, as well as resource evaluation systems of control, 2812 

monitoring, surveillance and management measures, which are shared between the 2813 

government authority and the fishing communities. 2814 

Available information shows that the implementation of these areas (zoning), along with 2815 

other operational management measures, have brought with them the following benefits 2816 

(Defeo y Castilla, 2005, Castilla et al., 2007): 1) The Catch per Unit Effort (CPUE) and 2817 

size of individual loco have increased over time during the implementation of the 2818 

management areas (1993-2001) - with respect to the phase of open access to the 2819 

fishery (1982-1992) and compared with existing open access areas in this new phase 2) 2820 

the total catch made during the management areas throughout Chile is low and 2821 

sustainable, presenting levels which are similar to those made in the initial development 2822 

phase of the fishery, and 3) the unit price (P) paid by the product increased significantly 2823 

during this phase with respect to the fishing phase prior to the implementation of the 2824 

zoning. 2825 
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Sustainable Tourism 2826 

The Chalalán Effect and Community-based SEM (Bolivia) 
2827 

Chalalán Ecolodge is a community business offering a wide array of programs and 
2828 

activities for enjoyment and in-depth learning about the rainforest, under the guidance 
2829 

of local indigenous people. The Chalalán Company comprises 74 families, 42 the direct 
2830 

beneficiaries of the company‘s earnings. Located inside the Madidi National Park and 
2831 

having a 28-bed capacity, the lodge represents a new community business model that, 
2832 

since inception, has integrated environmental issues into design and operation. Adopting 
2833 

the indigenous building style with use of locally available materials, the hostel has a 
2834 

sewage management system that uses natural processes; also, a large portion of 
2835 

electricity used is generated by solar panels, minimizing the use of fossil fuels. Trails and 
2836 

supporting facilities have been carefully designed, based on studies of the biota in the 
2837 

area; trips are conducted in groups of up to six people, with guides monitoring the 
2838 

status of biodiversity in the area.  
2839 

The company makes transfers to the community amounting to an annual average of 2840 

$20,000, about 55% of its operational expenses. Apart from direct transfers made by 2841 

Chalalán as donations, contributions, and/or dividends, the community profits from the 2842 

sale of goods and services to the hostel. Among the main income generating items for 2843 

the community are the sale of crafts, supplies, and building materials for the lodge, and 2844 

services provided to the company, estimated to total $28,860 annually.  2845 

Protection of biota — the company‘s keystone — have lowered the pressure on the 2846 

region‘s forest. This can be noted in the end to extraction of commercially-valuable tree 2847 

species (mahogany and cedars) from the area. The high level of conservation achieved 2848 

in the lodge‘s sphere of influence is linked to the social economic impact exerted by the 2849 

company on the community‘s population, and to the level of environmental awareness 2850 

reached by those directly or indirectly benefiting from Chalalán-generated economic 2851 

flows. This awareness is reflected in actions such as regular monitoring of flora and 2852 

fauna by local guides. Thanks to such conservation initiatives, reintroduction of such 2853 

species as the black spider monkey, the white lipped peccary, and other threatened 2854 

mammals has been possible. 2855 

The community business makes other kinds of contributions. For example, the business 2856 

played a key role in attaining recognition of community land rights and plays a leading 2857 

role in economic planning for the territory. Among its other inputs, Chalalán fostered 2858 

regular water supply in the community, helped construct health posts, granted health 2859 

loans, facilitated in building a school, boosted English language training, and helped 2860 

implement inter-institutional agreements beneficial to the community. Given the social 2861 

nature of the company, the community considers that Chalalán enabled improvements in 2862 

living standards as a whole and, in consequence, many families that had migrated to 2863 

other places returned. Improvements in health, education, and access to basic services 2864 
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entail significant economic value because they improve the learning and productive 2865 

capacities of inhabitants and they ease the integration of economic agents into regional 2866 

and national markets, all under better conditions. Chalalán‘s economic success is 2867 

attributable to three main factors. Availability of financial capital helped support the 2868 

company on the technical and financial fronts, develop adequate local self-management 2869 

capabilities, and fill several gaps, which limited access to the market. The social capital 2870 

existing in the community helped assimilate a business vision without losing local 2871 

identity. Natural capital was provided by the Madidi National Park. 2872 

Source: Latin America and the Caribbean, a Biodiversity Super Power, UNDP, 2010 2873 

 
2874 

 2875 

 2876 
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Conclusions and outlook 2877 

 2878 

 
2879 

The sustainable management of natural resources (SRM) in the LAC region is imperative, 
2880 

as the national, regional and global economies highly depend on their availability and 
2881 

productivity.  
2882 

The current report has been developed within The GESRE project18 which aims to (1) 
2883 

pinpoint the needs of the region; (2) increase coordination and understanding of SRM 
2884 

among key stakeholders in the scientific community and government administrations; 
2885 

(3) improve their skills on these topics by provided them with tools to improve 
2886 

coordination and develop consistent cross-cutting policies for SRM of their resources; 
2887 

and (4) launch National action plans and identify opportunities for SRM in the LAC region. 
2888 

This project emphasizes the use of life cycle approach in dealing with SRM and 
2889 

encourages activities that foster education, inclusion and empowerment of key players 
2890 

tackling SRM in LAC, through pilot projects that aim to introduce sustainable, more 
2891 

equitable and fair management procedures. 
2892 

According to UNDP, for the period 2000-2007, agriculture contributed to LAC‘s GDP to an 2893 

average of 9.6% and exports of agricultural commodities accounted for 44% of total 2894 

export value in 2007.  For the same year, in countries such as Panama, Paraguay and 2895 

Nicaragua, agricultural exports represented over 80% of total commodity exports. This 2896 

sector provides employment to around 9% of LAC‘s population (UNDP, 2010).  2897 

Fisheries injected over $2 billion in 2004 to Chile, Mexico, Colombia and Brazil and over 2898 

$100 to Venezuela, Panama, Argentina, Guyana and Peru (Catarci 2004, in UNDP 2010). 2899 

In at least 10 countries fisheries contribute to more than 1% of GDP (UNDP 2010).  2900 

Tourism in the Caribbean would not be as high as 20% of GDP without its coral reefs 2901 

that attract tourists from all over the world and employs 5% – 19% of the workforce 2902 

(Table 12). In several South American countries the contribution to GDP from tourism is 2903 

2% (UNDP 2010).  2904 

This region, which includes six megabiodiverse countries, provides specialized niches for 2905 

tropical species (Felton, et al. 2009) and, as resources are becoming scarce, 2906 

conservation planning and prioritizing the use of conservation resources in areas with 2907 

high concentration of biodiversity (Peters, Hyman and Jones 2005) is crucial to halt the 2908 

decline of biodiversity.  2909 

 

18 Strengthening Capabilities on Sustainable Resource Management in Latin America and the Caribbean, 

http://redpycs.net/?item=consejo&idart=277&lang=1 
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The current assessment has identified six critical resources for their socio-economic, 
2910 

environmental, scarcity and cultural significance for the region. Fishing resources, 
2911 

natural landscape and metals and minerals have been selected as critical natural 
2912 

resources and directly linked to the following sectors: fishery, tourism and mining. 
2913 

Moreover, water and land use have been also selected as key priority areas, which is 
2914 

consistent with the PNUMA‘s report on ‗Resource Efficiency: Economics and Outlook for 
2915 

Latin American Case‘ (PNUMA, 2011). 
2916 

Scarcity of natural resources in LAC poses several challenges when considering 2917 
population growth, globalization and competitiveness, technological advances and the 2918 
threat of climate change. Some sectors, including fisheries, natural areas, fertile land 2919 
and landscape, face greater risks than others. A high population percentage relies 2920 
directly on the availability of these resources, which constitute the fundamentals for food 2921 
security at a national and some even at a larger scale, for their subsistence.  2922 

Natural resources are gaining increasing attention regionally and internationally as their 2923 
scarcity results in higher prices, limited supply and overexploitation that leads to quality 2924 
decline.  2925 

Unfortunately, most countries are still planning the growth of their economies based on 2926 
over-exploitation of natural resources instead of leapfrogging towards sustainable 2927 
development. The sustainable use of these resources is still marginal in the Latin 2928 
American economies as described in chapter 5. 2929 

There is a growing awareness of countries acknowledging the importance of 2930 
conservation of their natural resources. Even if some of them do not produce direct 2931 
economic benefits (e.g. water and landscape), this is evident from the experts‘ 2932 
perceptions captured by the survey and a number of stakeholders‘ consultations 2933 
facilitated by UNEP in 2010 and 2011 in Panama, Florianopolis and Santa Fe. It remains 2934 
uncertain, how these perceptions are shared by other stakeholders and their potential to 2935 
influence policies, promote methodologies, approaches, or programs, due to the 2936 
heterogeneity and limited sample of stakeholders surveyed. 2937 

The sustainable management of natural resources can serve as a vehicle to move 2938 
towards sustainable development and, thus, help: 2939 

 reducing poverty and inequality, in line with the spirit of the objectives of the UN 2940 
Conference on Sustainable Development 2012 (Rio+20). 2941 

 sharing the benefits and cost of conserving, maintaining and ensuring the 2942 
provision of resources and ecosystem services among all actors along the value 2943 
chain. 2944 

 safeguarding the resources for the future generations‘ needs 2945 

 protecting one of the most varied and richest ecosystems of the world 2946 

The life cycle approach is a cornerstone in dealing with SRM. This comprehensive 2947 
analysis considers all process stages and can assist in forecasting impacts that could not 2948 
be foreseen otherwise, enabling the assessment / identification of alternatives, as well 2949 
as changing national strategies and even shifting policy approaches to protect/ preserve 2950 
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ecosystem services, on which economic activities rely. GESRE aims at making Life Cycle 2951 
Assessments (LCA) results available to sectors with high environmental impact, while 2952 
unfolding a new management scheme and analysis tool with the end goal of reducing 2953 
impacts throughout the life cycle of a process or a product. Moreover, the identification 2954 
of hotspots along the life cycle of critical resources allow the prioritization of 2955 
technological solutions, policy interventions and capacity building approaches with the 2956 
highest potential for success and prevents the region in becoming recipient of obsolete 2957 
technologies, which are currently banned in other countries. 2958 

Each of the six prioritized sectors and resources – fishery, mining, tourism, water, forest 2959 
and land management- might require a specific management approach. However, when 2960 
concentrating on resources individually, there is an imminent risk of disregarding the 2961 
measureless linkages that exist between resources. For instance, natural areas are 2962 
linked to landscape and fertile land. In case of water, which is the cornerstone for 2963 
agriculture, forestry and fisheries, it should not be isolated when trying to address the 2964 
related sectors. The sustainable management of resources bundles cross-sectoral 2965 
guidelines, methodologies and tools, and their implementation requires adaptation to 2966 
countries‘ needs, development level and economic activities resulting in socio-economic, 2967 
environmental and economic benefit for the communities.  2968 

The pilot projects reveal numerous management options that bring together isolated 2969 
approaches into a toolkit to guide the learning process and exchange of experiences for 2970 
other interested countries seeking to adopt SRM practices. The pilot projects 2971 
demonstrate that SRM approaches have the potential to enhance competitiveness, as 2972 
well as environmental and economic sustainability of resources. The involvement of 2973 
governments strengthens the political will to improve current resource management, as 2974 
it becomes clearer that economic goals cannot be achieved when disregarding 2975 
environmental resilience. Still, it remains a challenge to attain a concerted effort towards 2976 
SRM across all critical sectors in LAC.  2977 

Through the SRM framework proposed, this report supports the implementation of the 2978 

recommendations of the International Resource Panel reports (e.g. decoupling) and 2979 

confirms the importance of the life cycle guiding principles promoted by the UNEP/SETAC 2980 

Life Cycle Initiative. 2981 

This document reveals that more and better data on the situation of natural resources 2982 

develop a better understanding of the requirements to protect natural resources and 2983 

their dependent communities, strengthen national and regional economies and increase 2984 

regional cooperation among LAC countries to halt their unsustainable exploitation.  2985 

It cannot be ignored that LAC faces several problems, which hinder appropriate 2986 

decisions in the SRM realm. These include the vulnerability of the region to climate 2987 

change (with the devastating consequences of droughts, floods and climate alterations), 2988 

the struggle to overcome its weak institutionalism, and its high demographic density, 2989 

elevated poverty rates and limited resources. For these reasons, a stronger awareness 2990 

and the empowerment of human resources (with knowledge and education), as well as 2991 
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the use of effective tools to address SRM challenges, are an opportunity for the region to 2992 

handle its natural resources in a sustainable fashion, so that future generations can 2993 

benefit from them and from their services. Therefore, SRM should not be seen as a 2994 

barrier for the development of a country, but rather as the way to develop and grow as 2995 

a region.  2996 
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 2997 

Recommendations 2998 

 2999 
The following recommendations result from discussions of the core group of co-authors 3000 
and are based on a thorough literature research and ideas and suggestions provided by 3001 
a number of stakeholders and decision makers involved in the GESRE project. The 3002 
following suggestions are an initial set of recommendations and the co-authors call the 3003 
key LAC stakeholders for their analysis and implementation. 3004 

Overarching topics on policies, partnerships and information 
3005 

generation 
3006 

Each sector might require a specific approach which could include but not be limited to 3007 
the following ones: 3008 

 Producing reliable and accessible information and statistics on the use of 3009 
resources and its economic and environmental implications. This can be achieved 3010 
by bringing regional experts together and obtaining their input and feedback for 3011 
developing statistics and indicators on the critical resources sets a starting point 3012 
for addressing challenges in the sectors loping identified.  3013 

 Creating alliances to generate a critical mass and a supra-regional 3014 
governing body, with the ability to link science with policy development for the 3015 
sustainable management of natural resources, should be a priority for the region 3016 
as well. It includes the promoting regional cooperation strategies in areas such as 3017 
environmental impact assessment in the primary sector; water regulations 3018 

 Defining and strengthening national public policies focused on resource 3019 
efficiency can play a significant role in boosting economic and social 3020 
development in LAC, it includes the requirement to carry out comprehensive 3021 
territorial planning and effective implementation of land-use regulations. 3022 

 Establishing public-private cooperation strategies at local, sub-national and 3023 
national levels. 3024 

Capability development 
3025 

To understand the complex interactions between critical resources management and 3026 
societal well-being, where economic development plays a central part, capacity 3027 
strengthening of human resources working within public and private institutions 3028 

deserves further consideration. At the same time the region needs to strengthen third 3029 
level education in fields that look into the challenges posed by decoupling and 3030 
environmental sustainability. The increased number of local qualified decision makers 3031 
and people in general will contribute to create the conditions for implementing policies 3032 
aimed at environmental sustainability and natural resources conservation.  3033 
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A network with key stakeholders could serve this vision. Moreover, the current centers 3034 
of excellence, universities, cleaner production centers and leading organizations are 3035 
called to lead this process. 3036 

 3037 

Scientific knowledge 
3038 

Succeeding over the inefficient use of natural critical resources in LAC require tackling 
3039 

their drivers, while embracing a development that generates wealth but not at the 
3040 

expense of biodiversity destruction (G.Ceballos, et al. 2009) or at the expense of 
3041 

environmental degradation. To achieve this level, the region has to generate scientific 
3042 

knowledge that makes available up-to date information on its natural resources and 
3043 

their condition, where informed decisions can guide the sustainable development of 
3044 

individual countries. For instance, extinction threats vary for diverse groups of 
3045 

organisms and different species of fauna and flora; hence conclusions on global 
3046 

extinction rates for all organisms should not be drawn based on particular studies of 
3047 

seriously threatened groups (Stork, 2009). The lack of scientific knowledge in LAC is 
3048 

explained by the low availability and yet the high concentration (Mexico, Brazil, 
3049 

Argentina, Colombia, and Chile) of conservation academic programs in the region, which 
3050 

is six times lower compared to the United States (Mendez et al. 2007 in G.Ceballos, et al. 
3051 

2009). Furthermore, the weak transfer of this valuable information to decision makers, 
3052 

communities and society in general, is an aspect that keeps awareness levels low, 
3053 

preventing proactive demands from the population and slow responses from 
3054 

governments.  
3055 

Water 3056 
 3057 
Transparent water accounting considering the environment. Putting in place a 3058 
transparent water accounting system including economic analyzes, is essential to inform 3059 
and enhance policy decisions that can lead to a more sustainable resource management 3060 
(e.g. for water allocation or pollution control). This should include not only an 3061 
assessment to robustly measure and minimize environmental impacts of the different 3062 
socio-economic sectors, but also would account for the environmental services. There is 3063 
a need to use indicators and approaches that account for water not only from the 3064 
production but also from the consumption perspective, such as the life cycle analysis or 3065 
water footprint. This has the potential to point at ways, which would enable rising 3066 
resource efficiency and decoupling GDP growth from environmental degradation. Such 3067 
approach offers not only economic gains, but addresses poverty, inequality and 3068 
maintains the region‘s natural capital. Currently, transparent and comprehensive 3069 
accounting systems are in their infancy in the LAC region.  3070 

Water pricing. Implementing water-pricing policies could provide adequate incentives 3071 
to use water resources efficiently and ultimately achieve a more sustainable use of water 3072 
in all sectors. To optimize the incentives for efficient use of water, pricing must be tied 3073 
to the volume of water consumed. In this respect, metering plays a key role and should 3074 
be implemented across all sectors. This is a need not only in Latin America and the 3075 
Caribbean, but also in the rest of the world. 3076 
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Integration of good agricultural practices. Agriculture carries a high responsibility 3077 
for the management of water resources in quantitative and qualitative terms, while 3078 
playing an important social and economic role in LAC societies. Careful management of 3079 
water resources and efficient use of water for rain-fed crop and pasture production, for 3080 
irrigation where applicable, and for livestock, are therefore crucial. Efficient irrigation 3081 
technologies and management will minimize waste and will avoid excessive leaching and 3082 
salinization. Finally, non-point source pollution could be reduced by moving from 3083 
conventional to a more integrated or organic farming, which applies less or no chemicals 3084 
(such as artificial fertilizers, pesticides). 3085 

Point-Source Pollution. One of the most serious problems in LAC is the pollution and 3086 
quality degradation of water supplies of downstream users resulting from untreated 3087 
discharges of upstream parties. To reduce the pollution due to untreated discharges, 3088 
adequate legislation and/or monitoring, and incentives for improved technologies.   3089 

More integrated water resources management. Water is a shared resource and 3090 
therefore a shared risk and opportunity for governments, businesses and populations 3091 
across many river basins in the region. Cross-stakeholder and cross-sector engagement 3092 
and coordination are increasingly needed to achieve solutions. In particular, in the LAC 3093 
region, a successful management and efficient use of water resources require a proper 3094 
and sound institutional framework, including adequate water laws and stakeholder 3095 
participation. 3096 

Biodiversity 3097 

(Bio)-Policies. To ensure that biodiversity as natural and unique resource is available 3098 
for future generations comprehensive policies that embrace sustainable development are 3099 
needed. Policies not only steer the development of planning instruments, such as 3100 
strategies, master and action plans, but also set the framework for the enactment of 3101 
regulations that establish the legal base for dealing with natural resources, and more 3102 
specifically with biodiversity at the international, regional, national and local level.  3103 
Wide-ranging policies should recognize the social, environmental and economic values of 3104 
biodiversity and its ecosystem services, by intruding them in the decision making 3105 
processes and eliciting the development of suitable mechanisms. The aim of putting a 3106 
value to these services is to ensure that resources will not be used up as an infinite 3107 
source of goods and services but managed sustainably.  3108 

Action plans. Although policies do not specify activities on the ground but guide on a 3109 
broader scale diverse set of measures, national action plans need to detail activities 3110 
targeting biodiversity conservation, especially in areas already identified as 3111 
threatened, such as the biodiversity hotspots. Biodiversity conservation action plans 3112 
shall be framed site-specific and consider the corresponding financial and human 3113 
resources to undertake the implementation of the envisioned activities with the 3114 
involvement of communities that live within these areas. In addition, action plans shall 3115 
integrate mitigation and adaptation strategies for climate change, as this type of 3116 
threat is prevalent for the regional biodiversity.   3117 

Research. More research in biodiversity conservation is needed to reduce biodiversity 3118 
vulnerabilities, to slow down species extinction rates, and enhance the region‘s capacity 3119 
to conserve its unique and still abundant biodiversity. Research can set the framework 3120 
for multi-country collaboration and specialization in biodiversity studies whilst fostering 3121 
interest of future and current professionals and qualified researchers – especially of 3122 
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those coming from the LAC region – to get more involved and committed to reverse the 3123 
existing biodiversity loss in Latin America and the Caribbean. A greater demand of 3124 
studies and specialization in this field can increase the number of academic institutions 3125 
offering programs in natural sciences. 3126 

Mining and Metals 3127 

Resource efficiency, recycling and materials substitution. One of the main SRM 3128 
concerns is to find sustainable solutions for scare and non-renewable resources such as 3129 
minerals and metals. There are three challenges in addressing this problem: to increase 3130 
the efficiency in the use of such resources, recycling and to identify renewable materials 3131 
that can substitute the scare resources. This will require important efforts of public and 3132 
private investment in R&D, production and systematization of accurate information and 3133 
the implementation of the life cycle approach in the production process.  3134 

Accessible information, international regulation and political will. Somehow 3135 
related with the previous actions are the production of accessible information and the 3136 
regulation of the mining sector locally and globally. Mining is an important economic 3137 
input for several countries in LCA. It provides a considerable share of the minerals and 3138 
metals consumed by the global market. According to the available data presented in this 3139 
report, the market value of the LCA mining production represents about 8 % of regional 3140 
GDP (in 2006) -the biggest economic share among the six critical resources identified. 3141 
The global economic development and particularly the growing Asian economies are 3142 
increasing the demand of minerals and metals and the pressure on LCA reserves and 3143 
therefore the risk of environmental, social and health damages. Without an international 3144 
regulation that incentives to slow down the demand from industrialized countries, and to 3145 
reduce the speculation on mineral and metal prices and reserves, there will be a growing 3146 
incentive to develop mining activities at large scale in environmentally and socially 3147 
fragile zones of the region. The production of accessible and reliable data on the real 3148 
reserves of minerals and metals existing on LCA, as well as the life cycle assessment of 3149 
those materials will provide the basis for such a regulation and will help the stakeholders 3150 
to take better and informed decisions. The reduction of information asymmetry will also 3151 
help to reduce the incertitude on prices and the volatility of the sector.  3152 

Democratic decision making process, local regulation and control. Due to its 3153 
economic performance, mining plays an important role in job and income creation for 3154 
local economies. However, it has also associated with low labor conditions and severe 3155 
environmental and health risks. In fact, most part of the employment in this sector 3156 
comes from artisanal mining frequently with poor labor and environmental practices that 3157 
violate minimum standards. On the other side, the industrial mining, not far from that, is 3158 
driven by the global economics changes that are pushing for more flexible and intensive 3159 
work patterns, as well as week health and environmental risk management systems, 3160 
affecting directly the mineworkers and its families. Water contamination is undoubtedly 3161 
the main driver to health and environmental problems, but also the source of tensions 3162 
and conflicts between the local communities, the extractive companies and the 3163 
governments. The complex scenario calls for a democratization of the decision making 3164 
process that takes into account the will of the local communities in the concession, 3165 
regulation and control of mining activities. Even if environmental and health regulations 3166 
needs specialized tools and scientific knowledge, the experience of the families and 3167 
communities affected by mining is an invaluable source of information and factual 3168 
knowledge. In the same way, control instruments should guarantee a balance of power 3169 
between the companies, the communities and the interest groups in power, in order to 3170 
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guarantee the accomplishment of the common interest of leaving a good place to live to 3171 
the future generations. 3172 

Fisheries 3173 

Transparent supply chains. To better inform consumers and avoid overexploitation, 3174 
the traceability of fish products is key and increasingly required by importing markets 3175 
and Regional Fisheries Management Organizations (responsible for managing fish stocks 3176 
on the high seas and fish stocks which migrate through the waters of more than just a 3177 
single State), that are implementing documentation systems to verify the origin of the 3178 
products and increase transparency in the supply chains. It is thus becoming more 3179 
relevant to produce well documented products in the major fishing countries of the 3180 
region (i.e. Peru, Chile, Argentina and Brazil) for both wild and farmed origin species. 3181 
More investment on efficient traceability systems, organized and technologically 3182 
advanced, is an evident requirement. 3183 

Integrated management. Such practices alone will not be sufficient, but when 3184 
integrated with other actions such as reduced by-catch, co-management system of 3185 
governance and ecosystem-based approaches, it is possible to reduce the 3186 
overexploitation of fish resources. In these lines, investment should be provided to 3187 
implement the recommendations of the Guidelines issued by the Regional Fishery 3188 
Management Organizations. Finding incentives to encourage good governance through 3189 
accountability and simple clear systems to facilitate anti-corruption measures will help 3190 
implement policies and fight against poverty and corruption, and, thus, promote 3191 
responsible fisheries that provide economic opportunities while ensuring the 3192 
conservation of marine resources. It should cover the control of yield on fisheries stocks. 3193 
Among others, the recommendations include awareness building programs, creation and 3194 
use of vessel lists, implementation of catch documentation schemes and port state 3195 
measures, enhanced Monitoring, Control and Surveillance (MCS), increased at-sea 3196 
vessel inspection, complete fleet observer coverage and improved exchange of 3197 
information.  3198 

Interregional and international cooperation. Strong emphasis should be given to 3199 
further strengthening interregional and international cooperation and the role of 3200 
Regional Fishery Organizations, Non-Governmental Organizations (including private 3201 
sector, environmental and social interests), and other stakeholders concerned with 3202 
fisheries and aquatic environments. This is particularly relevant in the fields of safety, 3203 
quality and trade, which require a harmonized sectoral approach. 3204 

Tourism 3205 

Research, information and accounting. During the last decades, tourism has become 3206 
an important economic activity in LAC but few or no accurate information are available 3207 
to understand and measure its real contribution to the economy and its tendencies.  3208 
From the available data, this report has showed that the activity has grown 50% in the 3209 
last 15 years and employs around 10% of total employment in the region. However, 3210 
there is a very asymmetric distribution of the tourist flows between two different 3211 
economic structures. For most of the Caribbean countries, tourism is the main source of 3212 
economic revenue (between 20 – 50 % of GDP) and employment (20 – 70%); however, 3213 
these destinations receive a marginal proportion the touristic flows to the LCA. On the 3214 
other side, the continental tourism (receiving the biggest part of the touristic flow 70%) 3215 
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goes mainly to three big countries (Mexico, Brazil and Argentina) where its relative 3216 
economic importance is very low compared with other economic activities (less than 3217 
1.50% of the GDP). However, it employs around 10% of the workforce. Even if these 3218 
facts could downplay the role of the tourism sector as an economic alternative for LCA 3219 
economies, it‘s necessary to understand that the importance of this sector lies on its 3220 
potential to develop the touristic areas, to create jobs and to perform as a green 3221 
industry or sector. LAC is an attractive tourism region, basically due to the specific 3222 
biodiversity, landscape and culture characteristics. This factor contributes to the 3223 
development of a sustainable touristic industry, which is directly responsible for the 3224 
management of one of the six critical resources: natural landscape. In order to address 3225 
these challenges, accurate information and knowledge about the touristic value chain is 3226 
fundamental. In that direction a definition of the life cycle stages of the sector and 3227 
specific economic accounting systems are needed. 3228 

Infrastructure. Several reports and studies point out the necessity to improve and 3229 
develop touristic infrastructure (water, electricity, telecommunications and 3230 
transportation). However, the SRM approach asks first for the assessment of the 3231 
possible impacts of that infrastructure that determines if such infrastructure is really 3232 
needed or not. Such analysis should carried out an environmental impact assessment 3233 
along the life cycle of any tourism project in order to allow comparison of results of 3234 
several possible scenarios depending on the level of built infrastructure considered. 3235 

Education. Human capital accumulation has also been highlighted as an essential 3236 
condition for the sustainable management of the touristic activities and the improvement 3237 
of the employment conditions. Important efforts need to be made in this area to 3238 
enhance the skills of people from the local communities on tourism specific areas as 3239 
management, hospitality, transportation and languages. Additionally, an intercultural 3240 
approach within the education programs would lead to match the traditional costumes 3241 
and knowledge about culture, history, gastronomy, etc. with the tourists‘ exigencies and 3242 
expectative. Of course, all this process should be carried out in a deep respect of the 3243 
social and cultural self-reproduction of local communities, its autonomy, and the 3244 
environment.  3245 

Safety. As this report has pointed out, safety is a main concern among tourists and 3246 
therefore a keystone for the success of any touristic project. To fight against fraudulent 3247 
and criminal acts is a big challenge for national and local authorities in order to create a 3248 
friendly social environment for the development of a sustainable tourism.  3249 

Natural landscape protection. The permanent pressure on the natural resources 3250 
coming from other economic activities endangers one of the main resources of the 3251 
sustainable tourism in LCA. This fact calls for rapid and effective actions and regulations 3252 
at the national and local level to protect, safeguard and enhance natural landscape 3253 
characteristics and conditions. International partnerships can also help in reducing 3254 
pressure on natural resources by mobilizing global public opinion. The UNEP Global 3255 
Partnership for Sustainable Tourism, described also in this report, is a very ambitious 3256 
and comprehensive initiative that can make an important contribution to address all 3257 
these challenges.  3258 
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Glossary 3259 

 3260 

Abiotic 

resources 

Abiotic resources are non-living resources that cannot regenerate by 

themselves. They include fossil fuels, metals and minerals. Therefore, 

they are often called non-renewable resources (UNEP 2010b). 

Absolute 

decoupling 

Promoting absolute decoupling is the ultimate goal of the Resource 

Panel. It means that the environmental and economic performances 

of an economy are no longer co-dependent. For resource decoupling, 

it means an overall reduction in resource use, irrespective of the 

growth rate of the economy. 

See also:  decoupling, relative decoupling and double decoupling 

Acidification 

(soil) 

Acidification of soils refers to the reduction of soil pH. It can occur 

naturally and soils have different levels of susceptibility, but it is also 

exacerbated as a result of continual removal of crops (which remove 

alkalinity from the soil in order to compensate carbon dioxide 

assimilation). Farmers control acidification by application of lime or 

other alkaline minerals. 

Agricultural 

productivity 

In general productivity is a comparison of inputs to outputs. 

Agricultural productivity often describes yield rates (i.e. harvest per 

hectare).  

Biodiversity The Millennium Ecosystem Assessment (MEA 2005) defines 

biodiversity as ―the variability among living organisms from all 

sources including, inter alia, terrestrial, marine and other aquatic 

ecosystems and the ecological complexes of which they are part; this 

includes diversity within species, between species and of 

ecosystems.‖ Biodiversity forms the foundation for ecosystem 

services. 

Bioenergy Bioenergy describes all types of biomass used to convert its energy 

content into useful energy (heat and power). It Includes crops and 

trees grown specifically for energetic purposes as well as agricultural 

residues, forest products waste and municipal waste that can be used 

to provide heat and power for households and industrial processing.  

Biofuels Biofuels are combustible materials directly or indirectly derived from 

biomass, commonly produced from plants, animals and micro-

organisms but also from organic wastes. The term biofuel are all uses 

of biomass for energetic purposes, meaning that biofuels may take 

solid, liquid or gaseous form. When the terms first, second or third-

generation biofuels are used, they typically refer to biofuels used in 

the transport sector.   

See also:  first-generation biofuels, second-generation biofuels, third-

generation biofuels 
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Biogas Biogas is a type of biofuel typically produced by fermentation of 

biomass and slurry to a gas (comprising mostly methane and carbon 

dioxide). While biogas from residues, waste and manure seem to 

mostly provide benefits, land use may be a relevant concern when 

facilities are fed with energy crops such as maize. 

Blue water Fresh surface and groundwater, i.e. the water in freshwater lakes, 

rivers and aquifers. 

Bottom-up 

approach 

Bottom-up approaches analyse a system by first gathering 

information about its components and then aggregating to generate 

data on the sub-systems and system itself. It is the opposite of a top-

down strategy. In anthropogenic metal stock estimation, a bottom-up 

approach is used to gather information on stock variables in a system 

in order to estimate in-use stock, and (if desired) infer the behaviour 

of flows. 

Burden 

shifting 

Burden shifting occurs when consumption and production happen in 

different places. It means that the impacts driven by consumption are 

translocated to countries where production takes place. It typically 

occurs between ‚developed‘ and ‚developing‘ countries. 

Related terms:  Problem shifting 

Carbon debt The carbon debt is the time necessary to counterbalance the CO2 

emissions resulting from the conversion of native ecosystems to 

cropland. It calculates how much carbon is released by mobilising the 

carbon stocked in the vegetation and organic matter above and below 

ground. In the case of biofuels, the carbon debt is used to indicate 

how long biofuels produced on that land area must be driven to 

compensate for the emissions caused by land use change. 

Determining the carbon debt critically depends on the assumptions 

made and parameters considered. 

Carbon 

footprint 

A carbon footprint is "the total set of greenhouse gas (GHG) 

emissions caused by an organization, event, product or person." 

Greenhouse gases can be emitted through transport, land clearance, 

and the production and consumption of food, fuels, manufactured 

goods, materials, wood, roads, buildings, and services. For simplicity 

of reporting, it is often expressed in terms of the amount of carbon 

dioxide, or its equivalent of other GHGs, emitted. 

Cascading 

use 

Cascading use in general means a sequence of use phases with 

declining product value. Cascading allows the use of materials to be 

extended. For instance, using biomass as a production material first, 

then recycling it (several times) before finally recovering the energy 

content from the resulting waste at the end of its lifecycle. Such 

cascading systems may provide general advantages for climate 

change mitigation and ease land use pressure.  

Clean 

production 

Clean production refers to manufacturing processes that minimize 

environmental impacts (e.g. through low use of energy and raw 

materials, low emissions and waste) through changes in production 
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processes (OECD 2002). 

Cleaner 

Production 

Cleaner production refers to the continuous application of an 

integrated preventive environmental strategy to processes, goods, 

and services with the aim of increasing overall efficiency and reducing 

risks to humans and the environment (UNEP 2009b). 

Climate 

change 

According to the UNFCCC (1994) ―climate change means a change of 

climate which is attributed directly or indirectly to human activity that 

alters the composition of the global atmosphere and which is in 

addition to natural climate variability observed over comparable time 

periods.‖ 

Consumption The use of products and services for (domestic) final demand, i.e. for 

households, government and investments. The consumption of 

resources can be calculated by attributing the life-cycle-wide resource 

requirements to those products and services (e.g. by input-output 

calculation). 

Cropland Cropland is arable land plus permanent crops. 

Decarbonizati

on 

 

Decarbonization is a metaphor which describes an envisioned 

decrease in the use of fossil fuels and thereby carbon dioxide (CO2) 

emissions. It occurs when the CO2 emission-intensity of a product, 

service or economy is reduced. The metaphor may be misleading 

when interpreted as a goal to reduce the use of carbon in production 

and consumption irrespective of its source, as carbon can be 

recycled.  

Decoupling In general, decoupling means removing the link between two 

variables. Resource decoupling (the delinking of economic growth and 

resource use) and impact decoupling (the delinking of economic 

growth and negative environmental impacts). The term double 

decoupling refers to delinking economic growth from resource use 

and from environmental impacts. Moreover, decoupling can be 

relative (e.g. the rate of resource use increase is lower than the rate 

of economic growth) or absolute (e.g. resource use declines while the 

economy grows).  

Deforestation Deforestation refers to the clear-cutting of a forest. The FAO (2001) 

define it as a ―change in land cover with depletion of the tree crown 

cover to less than 10%.‖  

Degradation Degradation refers to a deterioration in environmental quality, often 

triggered by a combination of causes. In agriculture, degradation 

may include erosion, compaction, acidification, declining soil organic 

matter, nutrient depletion, water scarcity, salinity, biological 

degradation and soil pollution, among others. In forestry, degradation 

can be caused by selective logging or by the replacement of a natural 

forest rich in biodiversity with a monoculture plantation.  

Degraded Degraded land has been cultivated before and become ‗marginal‘ due 

to soil degradation or other impacts resulting from inappropriate 
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land management or external factors (e.g. climate change). 

See also: abandoned land, ‗marginal‘ land 

Dematerializa

tion 

Dematerialization ultimately describes decreasing the material 

requirements of whole economies. It requires (a) reducing the 

material-intensity of products and services, i.e. by increasing material 

efficiency, and (b) especially reducing the use of primary material 

resources (such as ores, coal, minerals, metals, etc.) by improving 

recycling and re-use of secondary materials (i.e. shifting to a circular 

economy). It is frequently regarded as a necessary condition for the 

sustainable development of economies and is synonymous with 

absolute resource decoupling.   

Depletion Depletion of renewable resources refers to the part of the harvest, 

logging, or catch above the sustainable level of use of that resource 

stock (i.e. removal above levels which can be renewed). Depletion of 

non-renewable resources refers to the quantity of resources extracted 

(OECD 2002). 

Domestic 

Material 

Consumption 

(DMC) 

DMC is an indicator derived from economy-wide material flow 

analysis. It measures the mass (weight) of the materials that are 

physically used in the consumption activities of the domestic 

economic system (i.e. the direct apparent consumption of materials). 

It excludes indirect flows, making it a less comprehensive indicator of 

consumption than Total Material Consumption. DMC equals DMI 

minus exports, i.e. domestic used extraction plus imports minus 

exports (OECD 2002). 

Double 

decoupling 

Double decoupling is when economic development is decoupled from 

resource use and resource use is decoupled from the generation of 

environmental impacts.  

See also: decoupling 

Eco-

innovation 

Eco-innovation is the introduction of any new or significantly 

improved product (good or service), process, organisational change 

or marketing solution that reduces the use of natural resources 

(including materials, energy, water and land) and decreases the 

release of harmful substances across the whole life-cycle (EIO 2010). 

Ecological 

Footprint 

The ecological footprint represents society‘s burden on the planet in 

theoretical global ha. It expresses how much land humanity requires 

to produce all the resources it consumes and to absorb all the waste 

it generates under the assumption that those would come from and 

be recycled by biotic resources (Wackernagel and Rees 1996).  

Economic 

efficiency 

Economic efficiency is the process of achieving maximum benefit for 

minimum cost for the satisfaction of human needs and wants 

(Bartelmus 2010). 

Economic 

growth 

Economic growth is measured by indicators like Gross Domestic 

Product (GDP). GDP is the aggregate value of all goods purchased 
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and used by final consumers. (UNEP 2010b) 

Ecosystem 

services 

Ecosystem services are those functions and processes which 

ecosystems provide and which affect human well-being. They include 

(a) provisioning services such as food, water, timber, and fibre; (b) 

regulating services such as the regulation of climate, floods, disease, 

wastes, and water quality; (c) cultural services such as recreation, 

aesthetic enjoyment, and spiritual fulfilment; and (d) supporting 

services such as soil formation, photosynthesis, and nutrient cycling 

(MEA 2005). 

Efficiency  Efficiency is a broad concept that compares the inputs to a system 

with its outputs; it essentially means achieving ―more with less‖. This 

report often refers to resource, material, energy and water efficiency 

across all levels of society, i.e. the system can refer to a production 

process (producing more with less) or an entire economy (achieving 

more usefulness with total input). Efficiency includes activities to 

improve productivity (value added / input) and minimize intensity 

(input / value added). 

See also: material efficiency, resource efficiency, water efficiency  

Emissions All material releases to air and water, including gases, effluents and 

radioactivity, as well as noise, heat, and light pollution. 

Endangered According to the 2008 IUCN Red List categories, endangered species 

have high risk of extinction in the wild. 

Eutrophicatio

n 

Eutrophication happens when substances such as nitrates or 

phosphates pollute soils or water bodies. It changes the growth of 

soil organisms and plants, and thus effects species composition and 

in extreme forms may cause hypoxia (the depletion of oxygen) in 

water bodies, which negatively impacts fish and animal populations. 

Increased eutrophication may result from uncontrolled intensification 

of agricultural production. 

Extensive 

farming 

Extensive farming is a type of agricultural production system that 

uses small (or ‗low‘) inputs of fertilizer, labour and capital in relation 

to the size of the land area being farmed. It is the opposite of 

intensive farming. Whereas intensive farming may require less land 

extension to produce more harvest, extensive farming is usually 

associated with lower impacts, such as eutrophication, and higher 

levels of biodiversity. 

Externalities Externalities are by-products of economic activities that are not 

reflected in market prices. They affect the well-being of people or 

damage the environment and are often associated with production 

processes (e.g. in developing countries) that are far apart from 

consumption (e.g. in developed countries). 

Extinct  According to the 2008 IUCN Red List categories, extinct species have 

no individuals remaining. 
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First-

generation 

biofuels 

First-generation biofuels are biofuels in the first phase of 

development; they are the biofuels commercially produced today 

using conventional technology. The basic feedstocks include seeds, 

grains, or whole plants from crops which are otherwise used for food 

and feed such as corn, sugar cane, rapeseed, wheat, sunflower or oil 

palm. The most common first-generation biofuels are bioethanol, 

followed by biodiesel, vegetable oil, and biogas. 

See also:  biofuels 

Food security ―Food security exists when all people, at all times, have physical and 

economic access to sufficient, safe and nutritious food for a healthy 

and active life. This involves 4 conditions: adequacy of food supply or 

availability; stability of supply, without fluctuations or shortages from 

season to season or from year to year; accessibility to food or 

affordability; and quality and safety of food.‖ -World Food Summit 

(1996) 

Functional 

unit 

Quantified performance of a product system for use as a reference 

unit in a life cycle assessment study. (ISO 14040, 2006). 

Geological 

stocks 

Geological stocks are natural or virgin stocks of metals or other 

minerals deposited by geological processes in concentrations suitable 

for being extracted and processed, now and in the future (UNEP 

2010c). 

GHG balance 

(of biofuels) 

The GHG balance of biofuels is a comparison of the GHG emissions 

associated with biofuel production and use compared to fossil fuel 

production and use. If it is positive, biofuels emit fewer GHG 

emissions than fossil fuels. It is calculated using LCA methodology, 

but results depend critically on the feedstock, technology considered 

and boundary conditions assumed (especially land use change). 

Global 

Warming 

Potential 

(GWP) 

Global warming potential (GWP) is an indicator of how much heat a 

greenhouse gas (GHG) traps in the atmosphere (usually over 100 

years), contributing to the greenhouse effect. Carbon dioxide (CO2) is 

used as the baseline (meaning it has a GWP of 1) so that GWP 

expresses the contribution of different GHGs (there are over 60) to 

climate change in relation to CO2. For instance CH4 has a GWP of 25—

meaning it is 25 times more effective at trapping heat than CO2--and 

N2O has a GWP of 298.  

Green 

economy 

initiative 

The UNEP-led Green Economy Initiative (GEI) consists of ―several 

components whose collective overall objective is to make a 

macroeconomic case for, and provide guidance on, investing in green 

sectors and in greening brown sectors. The initiative is to 

demonstrate that investing in sectors such as renewable energies, 

clean and efficient technologies, water services, and sustainable 

agriculture can contribute to economic growth, creation of decent 

jobs, social equity, and poverty reduction while addressing climate 

and other ecological challenges‖.     -UNEP 2009b 

Green water The precipitation on land that does not run off or recharge the 

groundwater but is stored in the soil or temporarily stays on top of 
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the soil or vegetation. Eventually, this part of precipitation evaporates 

or transpires through plants. Green water can be made productive for 

crop growth (but not all green water can be taken up by crops, 

because there will always be evaporation from the soil and because 

not all periods of the year or areas are suitable for crop growth) 

(Falkenmark and Rockström, 2004). 

Grey water The grey water of a product refers to the freshwater pollution that 

can be associated with the production of a product over its full supply 

chain. 

Gross value 

added 

It is the value of goods and services produced in an economy at 

different stages of the productive process (million €). The gross value 

added at market prices is equal to the gross output (value of 

production) minus the intermediate consumption. 

Impact 

decoupling 

Impact decoupling refers to the delinking of economic output and/or 

resource use from negative environmental impacts.  

See also: decoupling, impacts 

Impacts The term impact is used to refer to negative environmental impacts. 

These are the unwanted side-effects of economic activities and can 

take the form of a loss of nature or biodiversity, as well as diminished 

human health, welfare or well-being. Impacts can be intentional  

(e.g. land conversion impacts habitat change and biodiversity) or 

unintentional (e.g. humans may inadvertently alter environmental 

conditions such as the acidity of soils, the nutrient content of surface 

water, the radiation balance of the atmosphere, and the 

concentrations of trace materials in food chains). Impacts occur 

across all stage of the life cycle, from extraction (i.e. groundwater 

pollution) to disposal (i.e. emissions). 

―Impacts‖ in an LCA-context correspond to ―pressures‖ in the DPSIR 

framework. 

See also: pressures 

In-use stocks 

(metals) 

The metal portion of in-use stock can be defined in two ways. If an 

individual element is specified, it refers to the total mass of that 

element, regardless of its chemical form, being used in a given 

system at a given time. If a metal alloy is specified, in-use stocks 

refer to the total mass of that alloy (including all its constituent 

elements). Most studies use a time-scale of one year and a system 

boundary corresponding to an industrial sector or to a geopolitical 

boundary (i.e. city, region or country).  

Indicator Indicators are measurable and directionally reliable quantitative 

parameters that reduce and reflect the complexity of facts and 

situations. Environmental indicators point to, provide information 

about and/or describe the state or performance characteristics of an 

observed system (e.g. on environmental pressures, conditions and 

responses) (OECD 2007). Every indicator answers certain target 

question(s). 
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Indirect 

(material) 

flows 

Indirect (material) flows encompass the upstream material 

requirements needed to produce an imported product, but which are 

not physically embodied in the product itself. As such, indirect flows 

reflect the life-cycle dimension of the production chain and are also 

called hidden flows or ecological rucksacks.  

See also: material flows 

Indirect land 

use change 

(iLUC) 

Indirect land use change is land conversion caused by the 

displacement of agricultural production. It occurs, for example, when 

land used for growing a certain food crop or for animal grazing is 

used for biofuel production, causing cropland expansion elsewhere to 

grow that food crop or to graze those animals. 

Industrial 

metabolism 

Societies exchange materials and energy with the surrounding 

natural systems and use them internally for various functions 

(building structures, providing energy etc.) in a similar way to the 

metabolism of plants, animals or humans. The ‗inputs‘ in industrial 

metabolism include resources such as raw materials (including fossil 

fuels), water, and air. These resource inputs are transformed into 

products (goods and services) and are finally disposed back to the 

natural system in the form of outputs; mainly solid wastes, waste 

water and air emissions (Schütz and Bringezu 2008). The term 

―industrial metabolism‖ was coined by Ayres (1989). 

Input-output 

(I-O) method 

Input-output tables describe the interdependence of all production 

and consumption activities in an economy. In an input-output model, 

the economy is represented by industry sectors (including resource 

extraction, processing, manufacturing and service sectors) and final 

demand categories (including households, government, investment, 

export, and stock changes). Integrating information on emissions and 

resource use caused by sectors and final demand allows 

―environmentally extended IO tables (eeIOT)‖ to be provided; these 

can be used to calculate environmental pressures induced by 

production sectors or final demand categories in a way a similar to 

value-added or labour (UNEP 2010b). 

Intensity Intensity describes the amount of inputs needed to obtain a unit of 

output.  In the context of resource use, inputs refer to the "use of 

nature" (e.g. materials / energy / pollution) and outputs refer either 

to value added (e.g. GDP) or physical variables (e g. mass). Intensity 

is the inverse of efficiency or productivity.   

See also: efficiency, resource intensity, material intensity 

Intensive 

farming 

Intensive farming is a type of agricultural production system that 

uses high inputs of fertilizer, pesticides, labour and capital in relation 

to the size of the land area being farmed. It is the opposite of 

extensive farming. Intensification may be associated with rising 

impacts and externalities such as biodiversity loss, salinization, soil 

erosion, eutrophication, and agrochemical contamination, resulting in 

both environmental and health effects.  
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Land 

grabbing 

Land grabbing is a somewhat controversial term that describes large-

scale land acquisition – be it purchased or leased – for agricultural 

production by foreign investors. It received much media attention in 

the first decade of the 21st century through cases where ‗land 

grabbing‘ was accompanied by violations of human rights and 

exacerbated environmental consequences. 

Land use 

change (LUC) 

Land use change is a term to describe conversion between various 

types of land use, for instance the expansion of built-up land at the 

expense of agricultural land or the expansion of agricultural land at 

the expense of grasslands, savannahs and forests. Land use change 

is often associated with a profound alteration of land cover. It may 

result in a deprivation of natural capital such as shrinking natural 

ecosystems, losses of biodiversity and GHG emissions, and degraded 

functions in the form of fertile soils.  

See also:  indirect land use change 

Life Cycle Consecutive and interlinked stages of a product system, from raw 

material acquisition or generation from natural resources to final 

disposal ISO 14044 (2006) 

Life-Cycle 

Assessment 

(LCA) 

Life-Cycle Assessment (LCA) is the assessment of impacts associated 

with all life stages of a product or service, i.e. from the cradle to the 

grave. It focuses on individual product and service systems 

(distinguishing it from Input-Output analysis) and as such is often 

used for comparing competing goods. It involves the quantification of 

all relevant inputs and outputs, so that where the system boundary is 

drawn may cause differences in the aggregation of total 

environmental burden and cause controversy, for instance, with the 

quantification of biofuels (i.e. whether or not to include indirect land 

use changes).  

Life-Cycle 

Impact 

Assessment 

Life-cycle impact assessment is defined as the ―phase of Life-Cycle 

Assessment aimed at understanding and evaluating the magnitude 

and significance of the potential environmental impacts of a product 

system‖ -ISO 14044 (2006) 

Life Cycle 

Thinking 

Going beyond the traditional focus on production site and 

manufacturing processes so to include the environmental, social and 

economic impact of a product over its entire life cycle. The main goals 

of life cycle thinking are to reduce a product´s resource use and 

emissions to the environment as well as improve its socio-economic 

performance throughout its life cycle (UNEP, 2009c). 

Marginal land ‗Marginal‘ land encompasses all non-cultivated areas where actual 

primary production is too low to allow for competitive agriculture. 

This type of land classification only refers to marginality in terms of 

agricultural production capacity; it says nothing toward the potential 

socio-cultural value of the land. Some ‗marginal‘ areas may also 

harbour high levels of biodiversity. 

See also:  abandoned land, degraded land 
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Material 

efficiency  

Material efficiency describes the relationship between the desired 

output of a process to the corresponding material requirement or 

input. If the output is an economic measure (e.g. value added or 

GDP) the term material productivity is used. Material efficiency may 

be achieved, for example, through improved product design, reduced 

production waste or process innovation. 

See also:  material productivity (companies), material productivity 

(economies), resource efficiency 

Material Flow In material flow analysis, flows refer to inflows (inputs) and outflows 

(outputs) of materials that physically cross the boundary of a given 

system within a certain period of time (= direct flows) or are related 

to the production or consumption of a certain (group of) products (= 

indirect flows). Flows are a rate variable (i.e., kg per unit of time, kg 

per kg), in contrast to stocks.  

See also: indirect flows  

Material flow 

analysis 

(MFA) 

Material flow analysis (MFA) comprises a group of methods to analyse 

the physical flows of materials into, through and out of a given 

system. It can be applied at different levels of scale, i.e. products, 

firms, sectors, regions, and whole eonomies. The analysis may be 

targeted to individual substance or material flows, or to aggregated 

flows, e.g. of resource groups (fossil fuels, metals, minerals). 

Economy-wide MFA (ewMFA) is applied to whole economies and 

provides the basis for the derivation of indicators on the metabolic 

performance of countries in terms of material inputs and consumption 

(such as DMI, DMC, TMR, TMC).  

Material input 

per unit of 

service 

(MIPS) 

MIPS is the life cycle-wide input of natural material (MI) which is 

employed in order to fulfil a human desire or need (S) by technical 

means (Schmidt-Bleek 1993). It is used to compare the material and 

energy requirements of functionally comparable goods or services. 

MIPS accounts for five major primary material input categories: (a) 

abiotic materials, (b) biotic materials, (c) earth movements, (d) 

water and (e) air. Categories (a-c) are aggregated to provide the 

total material requirement (TMR), i.e. all primary material extractions 

besides water and air. 

Material 

intensity 

Material intensity describes either (a) the amount of materials needed 

to produce a certain amount of economic value (e.g. material-input / 

GDP, or the inverse of MIPS) or (b) the material-input related to a 

physical unit of measure (e.g. material-input / weight). 

See also:  intensity, resource intensity 

Material 

productivity 

(companies) 

At the company level, material productivity expresses the amount of 

economic value generated by a unit of material input or material 

requirement.  

See also:  material efficiency 

Material On the scale of economies, material productivity is an indicator 
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productivity 

(economies) 

calculated as economic growth per material input. Material 

productivity is measured by GDP/DMI or GDP/DMC (OECD 2008). 

See also:  resource productivity 

Material 

resources 

Material resources are natural assets deliberately extracted and 

modified by human activity for their utility to create economic value 

(UNEP 2010). 

Material 

security 

Material security refers both to the availability and access to the 

material resources on which economies depend, as well as the ability 

to cope with volatility, increasing scarcity and rising prices (EIO 

2011). 

Material stock The material stock describes the material resources contained within 

the built environment of an economy (in other words, the in-use 

stock). 

Materials Materials are substances or compounds. They are used as inputs to 

production or manufacturing because of their properties. A material 

can be defined at different stages of its life cycle: unprocessed (or 

raw) materials, intermediate materials and finished materials. For 

example, iron ore is mined and processed into crude iron, which in 

turn is refined and processed into steel. Each of these can be called 

materials. Steel is then used as an input in many other industries to 

make finished products (UNEP 2010b). 

Metals Metals are elements (or mixtures of elements) characterized by 

specific properties, i.e. conductivity of electricity. Major engineering 

metals include e.g. aluminium, copper, iron, lead, steel and zinc. 

Precious metals include gold, palladium, platinum, rhodium and silver 

while specialty metals include antimony, cadmium, chromium, cobalt, 

magnesium, manganese, mercury, molybdenum, nickel, tin, titanium, 

and tungsten. Because metals are elements they are not degradable 

and cannot be depleted in an absolute sense: once in the 

environment they do not disappear, but some, like heavy metals, 

may accumulate in soils, sediments, and organisms with impacts on 

human and ecosystem health. 

See also: critical metals 

Minerals Minerals are solid substances with a characteristic chemical 

composition (normally crystalline) that are formed as a result of 

geological processes; they can range from pure elements to salts and 

to complex silicates. Minerals comprise construction minerals (sand, 

gravel, etc.) and industrial minerals (comprising phosphate, clays but 

also gems like diamonds). In a chemical sense, metal ores are also 

minerals, however, due to their special applications they are often 

considered as a separate category. 

Modern 

bioenergy 

Modern bioenergy describes biomass that is processed, either to 

biofuels for transport or to biomass for heat and electricity 

production. These are ―modern‖ applications of biomass in contrast 

with traditional bioenergy (biomass used only for heat, mainly 
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combustion of wood and dung). 

Net Primary 

Production 

(NPP) 

Net Primary Production is a measure used to describe the amount of 

energy produced by plants through photosynthesis after respiration. 

It is a useful parameter for quantifying the potential of biotic 

resources which could be extracted at maximum. 

Non-

renewable 

resources 

Non-renewable resources are exhaustible natural resources whose 

natural stocks cannot be regenerated after exploitation or that can 

only be regenerated or replenished by natural cycles that are 

relatively slow at human scales. Examples include metals, minerals 

and fossil energy carriers (OECD 2002). 

Nutrient 

pollution 

Nutrient pollution is the contamination of soil or water bodies by too 

much nutrient input (i.e. nitrogen and phosphorous), for instance 

from fertilizer run-off. Eutrophication is a form of nutrient pollution. 

Precautionary 

principle 

The precautionary principle can be seen as an extension of the basic 

principle, ‗first, do no harm‘. It allows policy makers to make 

discretionary decisions in the absence of extensive scientific 

consensus or information insufficient for comprehensive assessment 

when there is a risk of causing harm to the public or environment.   

Pressure The report uses the term pressure to describe environmental 

pressures. These are pressures evoked by human activities 

(commonly tied to the extraction and transformation of materials and 

energy) that are changing the state of the environment and leading 

to negative environmental impacts. Priority environmental pressures 

identified by the Millennium Ecosystem Assessment are habitat 

change, pollution with nitrogen and phosphorus, overexploitation of 

biotic resources such as fisheries and forests, climate change, and 

invasive species. 

Problem 

shifting 

Problem shifting is the displacement or transfer of problems between 

different environmental pressures, product groups, countries or over 

time.  

See also:  burden shifting 

Production The manufacturing of products and provision of services by industries 

which use raw materials and semi-manufactures (from domestic 

resources or imports) and convert them to products for final domestic 

consumption and export. 

Production-

consumption 

chain 

The term production-consumption chain is often used to describe the 

linear system of extract, produce, and consume, and the impacts 

which occur across these stages.  

Productivity Productivity describes how much economic value can be achieved per 

unit of input. It is thus a type of efficiency improvement (value added 

/ input), although more attributed to whole economic sectors and 

national economies rather than to single processes and technologies. 

This refers to resource, material and water productivity. Productivity 
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is the inverse of intensity.  

See also:  efficiency, resource productivity, material productivity, 

water productivity 

Rebound 

effect 

The rebound effect is when a positive eco-innovation on the micro 

level actually leads to negative impacts on the meso/macro level. 

This can happen due to a change in consumer behaviour, i.e. 

consumers using more of an efficient product, which – at least partly 

- outweighs the efficiency improvements per unit of that product. 

Relative 

decoupling 

In relative decoupling the growth rate of the environmentally relevant 

parameter (e.g. resources used or environmental impact) is lower 

than the growth rate of the relevant economic indicator (for example 

GDP). 

See also:  decoupling 

Renewable 

resources 

Renewable resources stem from renewable natural stocks that, after 

exploitation, can return to their previous stock levels by natural 

processes of growth or replenishment. Conditionally renewable 

resources are those whose exploitation eventually reaches a level 

beyond which regeneration will become impossible. Such is the case 

with the clear-cutting of tropical forests. (OECD 2002) 

Resource 

access 

Resource access has to do with the ability to retrieve or use existing 

reserves. Because the geographic distribution of minerals is uneven 

throughout the world, resource access is politically sensitive and 

security of supply is a concern. 

See also: scarcity 

Resource 

availability 

Resource availability has to do with the amount of resources existing 

in reserves compared to the (typically growing) demands of society. 

See also: scarcity   

Resource 

decoupling 

Resource decoupling means delinking the rate of use of primary 

resources from economic activity. Absolute resource decoupling 

would mean that the Total Material Requirement of a country 

decreases while the economy grows. It follows the same principle as 

dematerialization, i.e. implying the use of less material, energy, 

water and land to achieve the same (or better) economic output. 

See also: decoupling, absolute decoupling, relative decoupling 

Resource 

efficiency 

Resource efficiency is an overarching term describing the relationship 

between a valuable outcome and the input of natural resources 

required to achieve that outcome. It is the general concept of using 

less resource inputs to achieve the same or improved output 

(resource input/output). It indicates the effectiveness with which 

resources are used by individuals, companies, sectors or economies. 

Resource efficiency can be achieved by increasing resource 

productivity (value added / resource use) or reducing resource 

intensity (resource use / value added). 
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See also: efficiency, material efficiency 

Resource 

extraction 

Resource extraction is the removal of primary (‗virgin‘, ‗native‘) 

resources or harvest from the natural environment for landscape 

modelling, and for extracting valuable raw materials (used and 

unused extraction) for subsequent processing. 

Resource 

intensity 

Resource intensity depicts the amount of natural resources used to 

produce a certain amount of value or physical output. It is calculated 

as resource use / value added or as resource use / physical output. 

Resource intensity is the inverse of resource productivity. 

See also: intensity, material intensity 

Resource 

productivity 

Resource productivity describes the economic gains achieved through 

resource efficiency. It depicts the value obtained from a certain 

amount of natural resources. As an indicator on the macro-economic 

level total resource productivity is calculated as GDP/TMR (OECD 

2008). It may be presented together with indicators of labour or 

capital productivity. Resource productivity is the inverse of resource 

intensity. 

See also: productivity, material productivity 

Resource Use Resource use of a country comprises resources used in production 

(both for domestic consumption and for exports). 

Resources Resources refer to the natural resources used by economies. They 

include abiotic materials (fossil fuels, metals and minerals), biomass, 

water, and land. In general, resources can be seen as ‗gifts‘ of the 

natural system that can be used in the economic system, but which 

are not part of the economic system. 

See also: abiotic resources, biotic resources and renewable resources  

Scarcity 

 

Scarcity involves limitations to the availability and/or access to 

natural resources. Scarcities of material resources (e.g. critical 

metals) on which economies or industries depend represent threats 

to material security of those economies or industries. Academic 

literature disagrees on whether resource scarcity or competition for 

scarce resources presents a fundamental problem or is easily solved 

by the market (e.g. evoking innovation) (UNEP 2010b). 

Second-

generation 

biofuels 

Second-generation biofuels are produced from non-food sources, 

commonly from waste biomass, the stalks of wheat, corn stover, 

wood, and special energy or biomass crops. They are processed using 

biomass-to-liquid (BtL) technology, thermochemical conversion 

(mainly to produce biodiesel) or fermentation (e.g. to produce 

cellulosic ethanol).  

See also: biofuels 

Socio-

economic 

Which involves a combination of social and economic factors or 

conditions (UNEP, 2009c). 
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Soil erosion Soil erosion is the process of soil removal and displacement caused 

naturally (wind, water) and/or by man—e.g. industrial agriculture has 

contributed to high rates of erosion. Erosion is one of the key issues 

that mines soils and contributes to desertification; it results in a 

redistribution of nutrients and a depreciation of land and soil quality. 

Stakeholder Individual or group that has an interest in any activities or decisions 

of an organization (ISO/CD 26000, 2008). 

Stationary 

use of 

biofuels  

Stationary use of biofuels means using biomass to generate power 

and heat. Generally, stationary use is generally more energy efficient 

than conversion to transport fuels (UNEP 2009).  

Stocks A stock is the quantity (e.g. mass) of a chosen material that exists 

within a given system boundary at a specific time. In terms of 

measurement units, stock is a level variable (i.e. it is measured in kg) 

as opposed to material flows (which are rate variables). 

See also:  anthropogenic stocks, hibernating stocks, in-use stocks, 

material stocks 

Substance 

flow Analysis 

(SFA)  

SFA is aimed at specifying the flows of specific substances or groups 

of substances (like metals) in a system. It operates in the same way 

as (bulk) material flow analysis, only that it is focused more on 

identifying element flows.  

Substitution Substitution is used to mean the replacement of certain materials for 

other materials. 

Supply-chain A supply-chain, or logistics network, is the system of organizations, 

people, technology, activities, information and resources involved in 

moving a product or service from supplier to customer. Supply chain 

activities transform natural resource, raw materials and component 

into a finished product that is delivered to the end customer. In 

sophisticated supply chain systems used products may re-enter the 

supply chain at any point where residual value is recyclable. Supply 

chains link value chains. Nagurney (2006) 

Sustainable 

agriculture 

Sustainable agriculture is the practice of farming using principles of 

ecology, the study of relationships between organisms and their 

environment. It has been defined as "an integrated system of plant 

and animal production practices having a site-specific application that 

will last over the long term‖. 

Sustainable 

consumption 

and 

production 

(SCP) 

The Norwegian Ministry of Environment defined sustainable 

consumption and production at the Oslo Symposium in 1994 as the 

―use of services and related products, which respond to basic needs 

and bring a better quality of life while minimising the use of natural 

resources and toxic materials as well as the emissions of waste and 

pollutants over the life cycle of the service or product so as not to 

jeopardise the needs of future generations‖.  

Sustainable Sustainability in fisheries combines theoretical disciplines, such as the 
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fishing population dynamics of fisheries, with practical strategies, such as 

avoiding overfishing through techniques such as individual fishing 

quotas, curtailing destructive and illegal fishing practices by lobbying 

for appropriate law and policy, setting up protected areas, restoring 

collapsed fisheries, incorporating all externalities involved in 

harvesting marine ecosystems into fishery economics, educating 

stakeholders and the wider public, and developing independent 

certification programs. The primary concern around sustainability is 

that heavy fishing pressures, such as overexploitation and growth or 

recruitment overfishing, will result in the loss of significant potential 

yield; that stock structure will erode to the point where it loses 

diversity and resilience to environmental fluctuations; that 

ecosystems and their economic infrastructures will cycle between 

collapse and recovery; with each cycle less productive than its 

predecessor; and that changes will occur in the trophic balance. 

Sustainable 

levels (of 

resource 

consumption) 

Sustainable levels refer to the amount of resources that can be 

consumed before the threshold of a safe operating space is 

surpassed. Sustainable levels of consumption require (a) globally 

acceptable resource extraction and (b) fair distribution. While 

sustainable levels typically refer to the consumption side of the 

picture, sustainable supply refers to the production side. 

See also: sustainable consumption and production (SCP) 

Sustainable 

Resource 

Management 

Sustainable resource management (SRM) is a set of coordinated 

actions that aim to accommodate sustained provision of resources to 

meet the need of the present without compromising the capacity to 

meet the need of the future generations. SRM take a systems 

perspective minimizing problem-shifting among regions, 

environmental impacts and supply-chain processes. 

Sustainable 

mining 

 

Sustainable 

supply 

 

Sustainable supply refers to the amount of resources that can be 

extracted and used for production and consumption before the 

threshold of a safe operating space is surpassed. At a global scale, 

(sustainable) levels of production equal (sustainable) levels of 

consumption. At a local scale, sustainable supply is aimed at by safe 

operating practises. 

See also:  sustainable levels 

Sustainable 

tourism 

Sustainable tourism is tourism attempting to make a low impact on 

the environment and local culture, while helping to generate future 

employment for local people. The aim of sustainable tourism is to 

ensure that development brings a positive experience for local 

people, tourism companies and the tourists themselves.  

Third-

generation 

biofuel  

Third-generation biofuels typically refer to algae fuel. Algae are 

feedstocks from aquatic cultivation for production of triglycerides 

(from algal oil) to produce biodiesel. The processing technology is 

basically the same as for biodiesel from second-generation 
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feedstocks. Other third-generation biofuels include alcohols like bio-

propanol or bio-butanol, which due to lack of production experience 

are not usually considered to be relevant as fuels on the market 

before 2050. 

See also: biofuels 

Top-down 

approach 

A top-down approach gathers data at a systems level in order to 

break it down to gain insights into the sub-system or components. It 

is the opposite of a bottom-up approach. In anthropogenic stock 

estimation, Top-down estimations take information regarding flows, 

and infer metal stocks in society by computing the cumulative 

difference between inflow and outflow. 

Total Material 

Consumption 

(TMC) 

TMC measures all primary material resources (besides water and air) 

used for domestic consumption. It is an indicator derived from 

economy-wide material flow analysis. TMC equals TMR minus exports 

and their indirect (=used and unused) flows.  

Total Material 

Requirement 

(TMR) 

TMR measures all primary material resources (besides water and air) 

used for domestic production. It is an indicator derived from 

economy-wide material flow analysis. It refers to the total ‗material 

base‘ of an economic system as it measures the total mass (weight) 

of all materials required to support that system, including unused 

domestic extraction and indirect flows. As such, TMR is more 

comprehensive than DMI.  

Trade-off Trade-off describes a situation where one option occurs at the 

expense of another. This can be trade-offs between environmental 

impacts (e.g. renewable energy technology and critical metal 

consumption) as well as social, ecological and economic objectives 

(e.g. cropland expansion and biodiversity loss). 

Traditional 

biomass 

Traditional biomass is a term that refers to the un-processed use of 

biomass, including agricultural waste, forest products waste, collected 

fuel wood, and animal dung. It is burned in stoves or furnaces to 

provide heat energy for cooking, heating, or agricultural and 

industrial processing, especially in rural areas. 

Unused 

extraction 

Unused extraction is a term emerging from material flow analysis 

that describes the excavation of natural material in order to get 

access to more precious materials (e.g. overburden from mining 

activities), for infrastructure building and maintenance (e.g. soil and 

earth movements, dredging), and harvest losses in agriculture, 

forestry and fisheries (e.g. by-catch). While unused extraction is not 

considered in the indicator Direct Material Input, it is included in the 

Total Material Requirement. 

Virtual-water 

trade 

The virtual-water trade or flow between two areas (e.g. two nations) 

is the volume of virtual water that is being transferred from the one 

to the other area as a result of product trade. 

Vulnerable According to the 2008 IUCN Red List categories, vulnerable species 
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have high risk of endangerment in the wild. 

Water 

accounting 

Water accounting is the application of a consistent and structured 

approach to identifying, measuring, recording and reporting 

information about water.  

Water 

efficiency 

Water efficiency is described by the ratio of useful water outputs to 

inputs of a given system or activity. It implies using less water to 

achieve more goods and services and entails finding ways to 

maximize the value of water use and allocation decisions within and 

between uses and sectors (Global Water Partnership 2006). 

See also:  efficiency 

Water 

footprint 

The water footprint of an individual, community or business is defined 

as the total volume of freshwater that is used (directly and indirectly) 

to produce the goods and services consumed by the individual or 

community or produced by the business. Water use is measured in 

water volume consumed (evaporated) and/or polluted per unit of 

time. 

Water 

harvesting 

Rainwater harvesting refers to the collection of rain that otherwise 

would become run-off. Various sorts of rainwater harvesting 

techniques exist to provide drinking water, water for livestock or 

water for irrigating crops or gardens (FAO 2011). 

Water 

productivity 

Water productivity measures how a system converts water into goods 

and services. It refers to the ratio of net benefits derived from e.g. 

crop, forestry, fishery, livestock and industrial systems to the amount 

of water used in the production process (product units/m3). 

Generally, increased productivity of water means increasing the 

volume of benefit, i.e. output, service or satisfaction from a unit of 

water used. When water productivity is measured in monetary output 

instead of physical output, we speak about ‗economic water 

productivity‘. 

See also:  productivity 

Water 

recycling 

Water recycling is the re-use of water from one economic activity for 

the same or another activity after significant treatment. It requires 

the treatment and disinfection of municipal wastewater to provide a 

water supply suitable for non-potable reuse, i.e. for non-drinking 

purposes such as landscape irrigation, toilet flushing, ornamental 

fountains, industrial cooling, creating ponds, and dust control at 

irrigation sites.  
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Annex 1: Form used for the consultation process to 3586 

prioritize the natural critical resources in the region 3587 

 3588 
 3589 
 3590 
 3591 

 3592 
 3593 
 3594 
 3595 
 3596 
 3597 
 3598 
This 3599 
Surve3600 
y 3601 

 3602 
In this survey the following types of natural resources are identified: 3603 

- Metals and minerals 3604 
- Biotic Resources (fish resources and forests)  3605 
- Water 3606 
- Natural landscape  3607 
- Fertile land 3608 

 3609 
Note: For the purpose and scope of this survey natural resources are understood as 3610 
natural assets (raw materials) occurring in nature that enhances the quality of 3611 
human life. For the purpose of this survey fossil fuel and energy resources are 3612 
intentionally omitted. Biotic resources exclude wildlife and animal products. These 3613 
resources provide essential services for human well-being. For instance, metals and 3614 
minerals which make up things we use in daily life, like electronic devices; biotic 3615 
Resources harvested as fish catches and timber provides food, fiber and wood 3616 
products; natural landscape provides aesthetic values and draws tourism; fertile land 3617 
provides food and feed. 3618 
 3619 
SRM is an effort to ensure that essential services are not only available to the current 3620 
generation but also to the future generation for human well-being. With this survey, 3621 
we would like to understand LAC region‘s perception on the importance among these 3622 
resources and on the risk that they may be discontinued by 2050 when the current 3623 
trend is followed. 3624 
 3625 
You have been identified as an important stakeholder and we would like to hear your 3626 
opinion on sustainable resource management issues. We would like to invite you to 3627 
provide best estimates and answers on Tables 1 and 2 regarding an „overall 3628 
evaluation― and  „detailed evaluation of metals and minerals―, correspondingly, for 3629 
your country.  3630 

Consultation to Countries of Latin American and the Caribbean 
region on the Scarcity of Natural Resources, Concerns around 
their Use/Extraction and Perception of the Importance of 
Resources 
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Essential information necessary to respond the survey, including definitions 3631 

Natural 
resourc
e types 

Definitions used in the survey Examples 

Goods and 
services19 

provided by the 
resource 

Essential information of the resource in the LAC region  

Metals 
and 
minerals 

A mineral resource is a concentration or 
occurrence of natural solid inorganic 
material, or natural solid fossilized 
organic material including base and 
precious metals, and industrial minerals 
in or on the Earth’s crust in such form 
and quantity and of such a grade or 
quality that it has reasonable prospects 
for economic extraction.  

Gold, Copper, 
Iron, Nickel, 
Aluminum, 
Silver, Tin, 
Lead, Zinc, 
Chrome, 
Molybdenum 

Basic materials 
such as 
Aluminum, Iron, 
Zinc, etc. for 
variety of 
products and 
services. 
Provision of 
basic materials.  

LAC region is an important supplier of metals and minerals to global society. LAC shares around 50-60% of global iodine lithium 
production, around 20-40% of zinc, silver, molybdenum, aluminum, copper, silver and tin.  
 
It is estimated that primary metals and minerals contribute at least about USD 250 billion in 2006 price to the region. Among them, 
aluminum (as bauxite) shares the largest portion providing at least USD 140 billion of revenue to the region. 
 
 There are some signs of declining metals and mineral production in the region, while the prices have been generally increasing for the 
last decade.   
 

Biotic 
Resourc
es 

Biotic resources are biomass such as 
forestry products, fish catches. Biomass 
is the material produced by the growth 
of microorganisms, plants or animals. 
The biomass could be divided in forests 
and fisheries as follow: 
1. Forests biomass refers to any 

biomass found in forests useful for 
product chains. 

2. Fish biomass refers to the total weight 
of living organisms or total weight of a 
fish resource or stock 

1. Timber 
harvest, 
herbs 

2. Fish 
catches 
(e.g. tuna) 

Provision of 
materials and 
food 

The LAC region has both the world's largest unfragmented tropical forests (in Amazonia) and some of the most fragmented and most 
endangered tropical forests. At the end of 1990, some 28 per cent of the world's total forested area and 52 per cent of its tropical forest 
were in Latin America and the Caribbean. In 1990, these forests covered 968 million hectares, or 48 per cent of the land in the region 
(FAO, 1993). 
 
According to FAO, total export of fishery production from LAC region in 2007 amounts to 11 billion USD. Industrial round wood export by 
LAC region is estimated to be 0.23 billion USD in 2008 price. Domestic markets for fishery and forestry products are considered to be 
much larger than their export values.  
 
Forest cover in the region declined from 992 million hectares in 1980 to 918 million hectares in 1990, yielding an annual deforestation 
rate of 0.8 per cent over this period. Average annual deforestation rose from 5.4 million hectares in 1970 to 7.4 million hectares in 1990 
(FAO, 1993).  Overfishing, the catch of commercial species such as shrimp, grouper, Caribbean lobster, and bass in semi-tropical areas 
is diminishing (Winograd, 1995) 

Water 
resource
s 

Water resources are any of the entire 
range of natural waters that occur on the 
Earth and that are of potential use to 
humans. These resources include the 
waters of the oceans, rivers, and lakes; 
groundwater and deep subsurface 
waters; and glaciers and permanent 

Ground water, 
surface water 

Provision of 
water for human 
consumption (ex. 
drinking), 
irrigation and 
industrial uses. 

LAC as a whole is relatively water abundant but the distribution within the region is highly variable. Renewable water per capita of LAC 
region amounts to 27,673 m3, whereas that of the world is only 6,984 m3 Many areas have great difficulties meeting their water needs, 
including northern Mexico, north-eastern Brazil, and southern Chile 

 

Water quality problems that are common to the whole region include toxic contamination from industry, waste disposal, and 
eutrophication from human sewage (UNEP, 1991) In the wider Caribbean, many coastal aquifers are contaminated by pollutants or salt-
water intrusions due to over extraction of ground-water reserves. In Venezuela, for example, the overuse of aquifers has already resulted 

 

19 Goods refer to tangible personal property, while services refer to any benefit, right (e.g.: right in relation to, and an interest in, real or personal property), 

privilege or facility Anexample of goods is food and an example of services is tourism. 
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snowfields. Continuing increase in water 
use has led to growing concern over the 
availability and quality of water supplies 

in widespread salt-water intrusion (UNEP/SCOPE, 1993). 

Natural 
landscap
e 

It refers to refers to landscape under 
minimum human intervention 

Marshes, 
rainforests, 
naturally 
flowing rivers, 
deserts, lakes. 
Example: 
Galapagos 
island 

Provision of 
natural habitat, 
aesthetic, leisure 
and recreation 
values; attraction 
of tourists. 

The region's biota, in addition to being enormously diversified, provides important opportunities for economic development. This heritage, 
which has medicinal, industrial, and food potential, can generate sustainable benefits for the local population now and into the future 
(LAC CDE, 1992). Tourism industry is growing in LAC region but the rate of growth is slower than the global rate of growth in tourism 
industry.  
 
The LAC region’s share for the world tourism receipt accounted for 5.3% in 2007.Tourist receipts in LAC region amount to 46.1 billion 
USD in 2007, a 49% increase from 1995.  
 
Touristic places relate to natural landscapes which are, on the other hand, being damaged at high rates (e.g. deforestation rates of 
rainforests) the in LAC region. Damaging natural landscapes is putting in risk the tourism industry. . Not only has Latin America lost more 
than 7 per cent of its tropical forests during the 1980s, but its savannah-grasslands are also under continuous threat (FAO, 1993). 

Fertile 
land 

It refers to the land that can be used for 
growing crops. It includes all land where 
soil and climate is suitable for agriculture 

Pampas 

Agricultural 
production 
(provision of 
crop) for food 

The LAC region includes 23 % of the world’s potential arable land, 12% of current cropland and 17% of all pastures (Gallopin et al., 1991) 
 
Crop production in LAC region amounts to 121 billion USD in 2007. 
 
Some 306 million hectares (72.7 per cent) of the agriculturally used drylands in South America (that is, irrigated lands, rainfed cropland, 
and range-lands) suffer from moderate to extreme degradation (UNEP, 1991). And some 47 per cent of the soils in grazing lands have 
lost their fertility (LAC CDE, 1992). The potential consequence of the expansion of agricultural land is that forests in the region will 
diminish and more of the marginal lands will become degraded. 

General source: http://www.unep.org/geo/geo1/ch/ch2_9.htm 3632 
Bibliography: 3633 
FAO. 1993. Forest Resources Assessment 1990. Tropical Countries. Forestry Paper 112. Food and Agriculture Organization of the United Nations 3634 
(FAO). Rome. 3635 
Gallopin, G., M. Winograd, and I. Gomez. 1991. Ambiente y Desarrollo en América Latina y el Caribe: Problemas, Oportunidades y Prioridades, 3636 
GASE. Bariloche, Argentina. 3637 
LAC CDE. 1992. Our Own Agenda. Latin American and Caribbean Commission on Development and the Environment (LAC CDE). UNDP and IDB in 3638 
collaboration with ECLAC and UNEP. 3639 
UNEP. 1991. Status of Desertification and Implementation of the United Nations Plan of Action to Combat Desertification. United Nations 3640 
Environment Programme (UNEP). Nairobi. 3641 
UNEP/SCOPE. 1993. Groundwater Contamination in Latin America. Proceedings of a SCOPE/UNEP Workshop. July 26-30. San Jose, Costa Rica. 3642 
Winograd, M. 1995. Environmental indicators for Latin America and the Caribbean: Toward land use sustainability. GASE in collaboration with the 3643 
Organisation of American States, IICA/GTZ, and WRI. 3644 
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Table 1: Overall Evaluation 3646 

 3647 

Name of your country:…………………….. 3648 

Please fill in the column B and C based on your perceptions as stakeholder or on your expertise on sustainable resource management in your country. 3649 
Please explain if assumptions were used or clarify your answer if needed. 3650 
 3651 
Column A: Resources identified for the scope of the study. Fossil fuel and energy resources are intentionally omitted. Biotic resources exclude wildlife and animal products. 3652 
Column B: Provide a rank from 1 (less important) to 6 (most important) to the importance given of the services provided by the resource listed Provide a percentage of importance of 3653 

the productive sector listed based on the resource extracted services regarding the employment share provided by the resource 3654 
Column C: Provide a percent from 0% (sufficiency) to 100% (require) of future need of the service that is under risk of discontinuation in the 2050.  3655 
 Discontinuation of services can occur not only because of absolute scarcity of resources in question due to partial depletion but also because of relative scarcity due to 3656 

high price or lack of accessibility. For instance, 30% = provision or 30% services may be under risk of discontinuation in 2050. 3657 
 3658 
** Please annex information you might have regarding your country‘s forecasting and projections for 2050 3659 

A 
B C D 

Natural Resource in your 
country 

Relative importance of the services provided 
by the resource 

[0-6] 
 

Percentage of future need of the 
service that is under risk of 
discontinuation in 2050 [%] 

Rationale for your answers in B and C 

1. Metals and minerals   Not applicable here but in Table 2 Not applicable here but in Table 2 

2. Biotic Resources:  
- wood and plants from forests       

3. Biotic Resources:  
- fish resources       

4. Water       

5. Natural landscape        

6. Fertile land for potential use 
or currently used for agriculture       

 3660 

 3661 
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 3662 

Table 2: Detailed Evaluation on Metals and Minerals 3663 

 3664 
The following applies to countries that are producers of minerals and metals based on the economic value produced of listed metals. Economic value 3665 
for the LAC region has been provided based on USGS data for 2006-2008. Not all material resources are covered due to data gap. 3666 
 3667 
Please fill in columns C, D, E and F based on your perceptions as stakeholder or on your expertise on sustainable resource management in your 3668 
country. 3669 
 3670 
The following qualitative questions should be answered taking into account the country tendency. Please explain if assumptions were used or clarify your answer if needed. 3671 
Column C: Provide a rank from 1 (less important ones) to 6 (most important ones) to the importance given of the services provided by the mineral and metal resources listed. There 3672 

could be several metals listed with 1 or with 5. 3673 
Column D: Provide a percent from 0% (sufficiency) to 100% (require) of future need of the service that is under risk of discontinuation in the 2050.  3674 
 Discontinuation of services can occur not only because of absolute scarcity of resources in question due to partial depletion but also because of relative scarcity due to 3675 

high price or lack of accessibility. For instance, 30% = provision or 30% services may be under risk of discontinuation in 2050 3676 
Column E: Provide a rank from 0, medium, high to very high to the Magnitude of environmental impact related to Toxic Substance Releases and Climate Change 3677 
  3678 

A B C D E  

Metals and Minerals 
Economic Value of produced 

metals in Latin America 
(millions of USD in 2004 price) * 

Relative importance 
of the services 
provided by the 
metal resource 

listed in A 

Percentage of future need 
of the service that is 

under risk of 
discontinuation in 2050 

[%] 

Magnitude of environmental impact  

Toxic substance 
releases 

[0, medium, high, very 
high] 

Climate 
Change 

[0, medium, 
high, very high] 

Rationale for your answers in the 
previous colunms 

1.Aluminum (as Bauxite) 130,159          

2.Arsenic 34 
    

     

3.Bismuth 26          

4.Copper 41,765          

5.Iodine 290          

6.Lead 793          
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7.Lithium 229      

8.Manganese 618      

9.Molybdenum 3,137      

10.Nickel 7,030      

11.Rhenium 23      

12.Gold 4,095      

13.Silver 2,668      

14.Strontium 8      

15.Tantalum 13      

16.Tin 48,195      

17.Zinc 5,511      

18.Other metal your 
country may produce 

No data for the LAC region 
  

   

19.Other metal your 
country may produce 

No data for the LAC region 
  

   

20.Other metal your 
country may produce 

No data for the LAC region 
  

   

21.Other metal your 
country may produce 

No data for the LAC region 
  

   

Total 
    

     

*    Market value of selected material resources produced by LAC region (unit Million USD in 2006 price). USGS, Mineral Resources 3679 
Program 3680 
 3681 
 3682 
 3683 
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 3684 

Complementary information:  Market value of selected material resources produced by 12 mayor 3685 

producers in the LAC region (unit Million USD in 2004 price) 3686 

 3687 
  Argentina Bolivia Brazil Chile Colombia Cuba Dominican 

Republic 
Jamaica Mexico Peru Suriname Venezuela Sum 

Aluminum 
(as Bauxite) 

  59,656     37,963   16,270 16,270 130,159 

Arsenic    23     3 7    34 

Bismuth  5       11 9    26 

Copper    35,653      6,112    41,765 

Iodine    290          290 

Lead         227 567    793 

Lithium 41  9 178          229 

Manganese   579      39     618 

Molybdenum    2,091     95 950    3,137 

Nickel   1,850  2,220 1,850 1,110       7,030 

Rhenium    23          23 

Gold* 375 92  527 461 7   288 2,218  127 4,095 

Silver    492     1,053 1,123    2,668 

Strontium         8     8 

Tantalum   13           13 

Tin  12,976 7,415       27,805    48,195 

Zinc                 1,621 3,890     5,511 

Sum              
416  

        
13,073  

        
69,522  

        
39,277  

          
2,681  

          
1,857  

          
1,110  

        
37,963  

          
3,345  

        
42,681  

        
16,270  

        
16,397  

      
244,594  

* 2004 price3688 
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