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Executive Summary  
 
Tigers ( Panthera tigris ), are majestic symbols for many ancient and modern cultures. Unfortunately, 

they are on the brink of being extirpated from the wild due to poaching, illegal trade, habitat loss 

and fragmentation. In 2008 , The World Bank , together with other stakeholders , established the 

Global Tiger Conservation Initiative (GTI) 1 ñto assist the thirteen tiger-range countries (TRCs) A with 

their efforts in restoring wild tigers and their habitats.ò Early on,  tiger experts identified 

infrastructure (transportation, mining and  hydropower in particular) 2, as a major contributing factor s 

in  habitat degradation.  Although the situation for wild tigers is critical  and challenging , there  are still  

excellent opportunities for financing agencies, government s, business owners/operators,  engineers, 

and local communities to ensure that infrastructure is smart , green  and tiger - friendly.  

 

This study follo wed a multi - level approach at the international, national , sectoral, and project level s.  

It examin ed policy infrastructure chal lenges and opportunities , using lessons learned from case 

studies,  along with  regional  and in -country analyses . While there are options for improvement for all 

countries, Russia, India , Bhutan, and Nepal have developed a good foundation of conservation, 

planning, and  policy efforts . B est practic e case studies from non -TRCs provide additional  learning 

opportunities  that could be benefit TRCs and t iger populations , but these are beyond the scope of 

this report and will be produced in early 2010 prior to the GTI meeting in Thailand . 

 

At the national level, government officials have a range of regulatory policies,  fiscal polic ies and 

incentive programs that can promote  tiger - friendly infrastructure development. Regulatory options 

for controlling impacts to tigers and their  habitats include land use and tiger corridor planning, 

infrastructure permitting, transfer mechanisms such as payment for ecosystem services schemes, 

and environmental impact assessments, along with strategic environmental assessments.  

Environmental Compensation policies and incentive programs can help drive investments in 

alternative livelihoods, as well as drive SGI  and preserve key habitat areas. Avoiding Tiger 

Conservation Landscapes  (TCLs)  is the best  and cheapest option  available to government s to save  

wild tiger s and  to this extent  we encourage a ñgame changingò commitment from TRC governments: 

designate  core tiger population habitats  as ñno goò areas  for infrastructure development . In 

addition, recovering wild tiger populations will not be possible without effective transboundary 

conservation efforts, expanding the network of protected areas, creating buffer zones, restoring 

connectivity between patches of actual habitat within landscapes, avoiding poaching, securing long 

term fu nding, and applying stringent infra structure development policies that factor in poverty 

reduction and take projects from human - tiger conflict to communities that support co -habitation 

with tigers.  

 

However, regardless of the national policy options adopt ed, sectoral planning must begin to 

explicitly consider tigers and related biodiversity considerations in their plans.  Industry  has 

numerous options  within the mitigation hierarchy including having explicit tiger conservation goals, 

effective stakeholder e ngagement, environmental m anagement systems, and biodiversity offsets.  

Emphasizing concentrated lower - impact forms of development, whether via run -of - river or railroad 

infrastructure, may assist tiger conservation.  Overall, voluntary approaches at an indus try level that 

demonstrate leadership can play a critical role in tiger conservation.  

 

Lastly, on a project level, engineers have various  options available to them to ensure that habitat 

loss , fragmentation, and induced impacts, such as poaching  are minimized. In terms of road 

infrastructure design , the primary focus should be on open -span bridges /  bridge extensions which 

are  likely to be  both cost -effective and preferred by both large cats and their prey. Minimizing 

paving and design that considers hydrological impacts is also important. Mining and hydroelectric  

                                                
A Tiger Range Countries: Bangladesh, Bhutan, Cambodia, China, India, Indonesia, Lao PDR, Malaysia, Myanmar, Nepal, Russia, 

Thailand, & Vietnam.  
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infrastructure  also has tiger - friendly options  available throughout the project life cycle , and in 

particular, attention should be paid to limiting  ancillary road s, settlements and establishi ng strict 

policies for workers with respect to hunting and poaching . 

 

Beginning with the choices behind a projectôs location, SGI  uses careful design, friendly construction 

practices, community engagement, strong assessments, monitoring, and adaptive manag ement to 

ensure that infrastructure does not interrupt natural ecological processes. In summary , while  

avoidance should be a primary focus of any effort, there is an array of policies and practices that 

can help ensure that there is a future for wild tiger s.  

1. Introduction & the Global Tiger Initiative  
 

Over the years it has become apparent that public works ð such as roads, hydroelectric dams, and 

mining operations ð which support the way of life of millions of people in Asian countries, have 

contributed to the loss of the regionôs biodiversity. Of particular concern are Tigers. Tigers are 

important biologically to m aintain the overall health of multiple ecosystem  processes 3. As a top 

predator of the food chain, tigers help keep prey populations in check .  Large, familiar animals such 

as tigers are often considered wildlife ambassadors and therefore attract funding and wider 

conservation benefits . In addition, Tigers  have symbolized beauty, power, religious beliefs, and 

fierceness for over 5,000 years 4. Unfort unately, Tigers are considered endangered  and listed under 

CITES Appendix I 5 and are  part of the efforts of the Species Survival Commission/Cat Specialist 

Group of  The International Union for the Conservation of Nature  (IUCN) .  

 

Tigers are threatened primarily through a combination of a) poaching and wildlife trade and b) 

habitat fragmentation and loss.  Both of these threats require different and immediate intervent ions 

as the rapid pace of infrastructure development, land use change , and poaching all continue 

unabated throughout Asia.  The plight of the tiger in the face of these threats meant that i n 2008 , 

various stakeholders, in conjunction with the World Bank, es tablished the Global Tiger Conservation 

Initiative (GTI) 6   ñto assist the thirteen tiger-range countries (TRCs) with their efforts in restoring 

wild tigers and their habitatsò7. The World Bank has been, and continues to be, active in 

development projects as well as specific integrat ed conservation and development projects (ICDPs) 

in or adjacent to Tiger Conservation Landscapes (TCLs) 8. Accordingly, they share the challenge of 

tiger conservation along with various tiger range governments and non -governmenta l organizations.  

  
In  the  report A Future for Wild Tigers 9 tiger experts identified infrastructure , noting transportation, 

mining and hydroelectric infrastructure in particular , as a major contributing factor in habitat 

fragmentation and conversion B. Having identified the need to generate so -called ñtiger-friendly 

infrastructureò or ñsmart green  infrastructureò, the purpose of this paper is to develop a set of 

multi - level t iger - friendly options (at a p olicy , sector planning, and engineering  level)  

based on best practices for government officials , financing agencies, and project 

managers. These options will highlight the basic elements throughout a projectôs life cycle 

(including planning, optimal site selection, design, operations and construction) for roads, 

hydroelectric dams, and mining operations in TCLs.  The ultimate goal is that options presented 

in this paper will form the basis for improved decision making and be incorporated into country - level 

tiger conservation plans, national conservation policies, sectoral planning , and the construction  of 

local projects.  In order to help determine where policies were in place, and where gaps existed, the 

SGI team conducted  a multi - level assessment of the status of tiger conservation instruments across 

the  13 TRCs (Appendix A). This was then supported with an array of case studies highlighting best 

practices throughout the world (Appendix B).  

 

                                                
B
 At the World Conservation Congress in Amman, Jordan, on October 2000, the IUCN Tiger Conservation Resolution was 

passed by consensus inviting funding agencies, national, and local Governments to desist from making financial investments 
that adversely affec ted tiger habitats and heightened the priority given to tiger conservation within their policies . 

http://www.seaworld.org/infobooks/Tiger/vocabutiger.html
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2. Effects of infrastructure on t iger conservation  
 

Tigers ( Panthera tigris ), are majestic symbols for many ancient and modern cultures , which various 

civil society groups have identified as being important to save from extinction 10 . Unfortunately, they 

are on the brink of being extirpated from the wild. The worldôs population of wild tigers has 

plummeted by 95% in just over a century, from an estimated 100,000 in 1900 to approximately  

4,000 today. Tigers, having already disappeared from Central Asia, Java and Bali in Indonesia, 

occupy only 7 percent of their historic range. Regrettably, the tigers'  range shrunk by an add itional 

40 percent in the last decade alone 11 . Tigers are divided into a series of subspecies including the 

Bengal ( Panthera tigris tigris ), Indochinese ( Panthera tigris corbetti ), Malayan ( Panthera tigris 

jacksoni ), Sumatran ( Panthera tigris sumatrae ), Sib erian ( Panthera tigris altaica ) and South Chinese 

tiger ( Panthera tigris amoyensis ), along with three  extinct subspecies: the Balinese tiger ( Panthera 

tigris balica ), the Javan tiger ( Panthera tigris sondaica ) , and the Caspian tiger ( Panthera tigris  

virgata) C. The South Chinese tiger is the most critically endangered of any of the living tiger 

subspecies , with a few 20 individuals remaining in the wild 12 . While the subspecies populations vary 

in size and health, significant conservation opportunities exist for most of the enduring  subspecies.  
The rem aining tiger habitat ranges across 13 countries and faces many challenges due to population 

growth and development pressures 13 . These pressures vary from country to country which entails 

that solutions must be customized for each country and region.  
 

Tigers have been reduced in number throughout their range primarily due to a combination of 

hunting, loss of prey and habitat degradation 14 . While addressing the former two factors is critical to  

stop  the imm ediate loss of tigers , the  latter driver, habitat loss,  is typically a result of either land 

use conversion (often for either agriculture or human settlement) or infrastructure development.  

Although the relative contribution of infrastructure development i s less significant than poac hing and 

land use conversion , its magnitude should not be underestimated.  In fact, investments in both the 

urban and rural areas  of Asia and the Pacific  is estimated to  reach US$ 4.7 trillion dollars over the 

next 10 years to s ustain growth in the region with two - thirds of that amount required for new 

infrastructure 15 .  As economic development, resource demand and population growth continues to 

increase, infrastructure expansion will attempt to meet these various transportation, m ining and 

energy demands.  Moreover, given the historical failure of efforts to avoid core tiger habitat 

degradation, it is imperative that decision makers consider long - term environmental and economic 

impacts and do not allow short - term political rationale s to trump decisions relating to core tiger 

populations and infrastructure siting.  

 

Fragmentation and deforestation are already occurring within TCLs where protected areas have  

become  insular and often unable to support viable population of tigers 16 . Thus,  the creation of 

effective corridors that connect protected areas, forest reserves, and large intact habitat blocks 

using optimal conservation landscape design approac hes is essential in most TCLs. In 2007, in Asia 

and the Pacific , the terrestrial area des ignated as legally protected according to  the law s was around 

10 per cent of total land a rea, slightly lower than the global average 17 . Forest s outside protected 

areas are  also at  risk in TRCs . During  1990 -2005, more than half of the countries in Asia and t he 

Pacific for which data are available reported net losses in forest cover.                                                            
               .  

Currently, only 30 per cent of the land area is covered by forest ï one of the lowest propo rtions 

among  the global regions.  Four  countries accelerated their loss of cover between 1990  and 20 05, 

Vietn am, Nepal , Indonesia, and Cambodia  with Indonesia and Nepal reporting the greatest loss of  
over 20 percent of 1990 levels.     

                                                
C
 According to a recent genetic study  ( Driscoll CA, Yamaguchi N, Bar -Gal GK, Roca AL, Luo S, et al. (2009) Mitochondrial 

Phylogeography Illuminates the Origi n of the Extinct Caspian Tiger and Its Relationship to the Amur Tiger. PLoS ONE 4(1): 
e4125. doi:10.1371/journal.pone.0004125 ) , the authors concluded that P. t. virgata+P. t. altaica  should be taxonomically 
considered a single subspecies . 
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The largest TCLs occur in Myanmar (249,389  

km 2), Russia (241, 868 km 2), India (197,199 

km 2), Thailand (115,884 km 2), Indonesia 

(88,314 km 2), and Cambodia (74,749 km 2) 

where controlling land use change and habitat 

fragmentation h ave been identified as a critical 

issue 18 .  

 

Transportation infrastructure g enerates serious 

direct and cumulative impacts if poorly  

planned.  Road density can impact faunal 

movement, cause population fragmentation  

and  human access to wildlife  areas 19 , and these 

impacts increase with  higher  road density 20 ,21  

(Figure 1 ) . Roads often have downstream 

hydrological impacts. Perhaps most 

importantly , roads open up intact habitat and 

create  opportuniti es for poachers to reach 

remote areas which currently provide refuge 

for  tigers and their prey . Roads also provide 

the means for exporting tiger parts as m ost of 

the illegal t iger trade occurs  by roads and 

trains 22 .  While  t iger populations may suffer few  

road casualties  in an absolute sense,  because 

of the small population sizes,  the loss of even a 

few individuals might lead to their local 

extinction 23 . Roads often lead to induced 

impacts and these cumulative impacts can 

ultimately jeopardize tiger populations 24 . 

Despite these various impacts , well -designed 

infrastructure projects do have the potential to  freeze and even reverse degradation of natural 

habitats and the loss of biodiversity 25 . For a more detailed discussion of the impacts of roads on 

tropical biodiversity, see Laurence et al. (2009) 26  and Box 1 . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The current  tiger population,  infrastructure and fragmentation trends in Asia underscore the fact 

that project - level mitigation effort s to date have not properly included tiger recovery and protection 

programs . Moreover, it highlights the need for more comprehensive  policies, regulations, and 

protocols to safeguard t iger populations and TCLs from poorly conceived infrastructure sector 

planning and investments. Beginning with the choices behind a projectôs location  (see Appendix  D) , 

SGI  uses careful sector planning design, community engagement, strong assessments, monitoring, 

and adaptive management to ensure that infrastructure does not interrupt natural ecological 

processes.  However, making infrastructure proje cts tiger friendly is only a part of the complexity of 

Figure 1: Impact of transportation infrastructure (Adapted from 

Jaeger, J.A., Fahrig, L, and Ewald, K.C. Does the configuration of road networks influence 
the degree to which roads affect wildlife populations? 

Box 1: Simpang Pulai-Kuala Berang road wildlife viaducts, Malaysia 
In 2007, the Malaysian government completed the Simpang Pulai- 
Kuala Berang road, and along with it, a first for South East Asia:  
3 wildlife underpass viaducts. These three crossing structures are  
located in the valleys of Sungai Kelempai, Sungai Kembur and Sungai  
Purun and are intended to provide connectivity for large mammals  
such as the elephant, sun bear, tiger, tapir and gaur . While the  
initial EIA had suggested fences to mitigate impacts to wildlife,  
Department of Wildlife and National Parks (Perhilitan) insisted          
that the viaducts were necessary along with a realignment of the  
road further away from the Taman Negara National Park boundaries  

to restrict access for poachers.          One of the wildlife crossing viaducts  

     © Malaysian Public Wor ks Department  
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actions that need to be adopted to address the impacts from encroachment, land use conversion, 

poaching , and illegal trade .  While  the situation for tigers in the wild is critical  and challenging , there 

are still excellent opportunities for government officials, business owners/operators, engineers, and 

local communities to ensure the development of ñsmart green infrastructure ò: infrastructure that is 

avoids tiger habitats, minimizes and mitigates  impacts through tiger - friendly  design, and 

compensates for any remaining damage . 

3.  Multi -level options approach  
 

Since t raditional project -based mitigation approaches have proven insufficient to halt habitat 

fragmentation and tiger population declines, a mu lti - level approach is proposed here. Beginning with 

international conventions and frameworks, tiger - friendly infrastructure must be driven and 

supported at the national policy level, the sectoral pl anning level and finally, at the project level.  

 

All of the tiger - friendly infrastructure options presented below can be framed in the context of the 

mitigation hierarchy  (Table 1) : first avoid, then minimize, then rehabilitation/restore, and then 

finally, when all options are exhausted, compensate. In other wo rds, avoidance, which lies at the 

top of the mitigation hierarchy, should be the primary aim for any policy or program designed to 

save wild tigers .   

 

Table 1: The Mitigation Hierarchy D 
 

Avoidance: measures taken to avoid creating impacts from the outset, such as careful spatial or temporal 
placement of elements of infrastructure, in order to completely avoid impacts on certain components of 
ōƛƻŘƛǾŜǊǎƛǘȅΦ ¢Ƙƛǎ ǊŜǎǳƭǘǎ ƛƴ ŀ ŎƘŀƴƎŜ ǘƻ ŀ ΨōǳǎƛƴŜǎǎ ŀǎ ǳǎǳŀƭΩ ŀǇǇǊƻŀŎƘΦ 

Minimization: measures taken to reduce the duration, intensity and / or extent of impacts that cannot be 
completely avoided, as far as is practically feasible. 

Rehabilitation/restoration: measures taken to rehabilitate degraded ecosystems or restore cleared ecosystems 
following exposure to impacts that cannot be completely avoided and / or minimized.  

Offset: measures taken to compensate for any residual significant, adverse impacts that cannot be avoided, 
minimized and / or rehabilitated or restored, in order to achieve no net loss or a net gain of biodiversity. Offsets 
can take the form of positive management interventions such as restoration of degraded habitat, arrested 
degradation or averted risk, protecting areas where there is imminent or projected loss of biodiversity. 

 

With the mitigatio n hierarchy in mind, the remainder of this paper sets out various options at the 

policy, sectoral and project level.  

4. International context and national policy level options  
 

Tiger Range Country  (TRC)  governments are in the position to set the stage for tiger conservation 

when it comes to infrastructure development. With a mandate to drive the economic, social and 

environmental wellbeing of their respective countries, government polic ies can have a pro found 

impact upon tiger conservation.  

 

                                                
D
 Note: The World  Bank also subscribes to the mitigation hierarchy via their safeguard policies including Operational Policy OP 

4.04 Natural Habitats which looks to avoid habitat impacts and minimize / restore habitats.  The Bank promotes and supports 
natural habitat conser vation and Offsets.  The Bank does not support projects that involve the degradation of critical natural 
habitats.  Mitigation measures include, as appropriate, minimizing habitat loss (e.g., strategic habitat retention and post -
development restoration) and establishing and maintaining an ecologically similar protected area.  
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International agreements often form the basis for national legislation. International expectations are 

usually harder for governments to ignore than local pressure. All TRCs are Parties to  The Convention 

on Bio logica l D iversity (CBD) and as signatories, they  have legally binding responsibilities . The se 

sorts of commitments set  the stage for biodiversity  conservation and theoretically require  countries  

to create legislation to protect  threatened species  including tiger s;  however, protecting tiger habitat 

and populations is not an explicit obligation being enforced through the CBD. The Global Tiger Forum 

(GTF) recognizes that  efforts by National Governments both individually and through multilateral 

agreements such as CI TES require additional and complementary support to guarantee the survival 

of tigers in the wild. Furthermore, subsequent to the first general assembly of the Global Tiger 

Forum in 2000 , all TRCs, with the exception of Laos,  have developed , updated  and /or  approved 

National Tiger Action Plans (NTAPs) E. These NTAPs provide TRCs with  an opportunity to develop 

innovative approaches and more effective actions addressing the multiple threats faced by tigers  in 

the wild.  A common approach for the implementation of NTAPs is essential. NTAPs need to not only  

identify the threats posed by infrastructure , but also  should underscore the inclusion of t iger - friendly 

development  policies as part of the planning of infrastructure projects near or within existing TCLs 

inc luding adequate political support, financing, and legislation. To this extent, there are numerous 

policy options  available to decision makers which, in some cases, can be  tailored to be sector -

specific.  

 

Of particular note is a suggestion put forth by the  GTI -SGI  team to develop ñno goò areas. Given the 

critical state of wild tiger populations, it is suggested that all core tiger habitats that are acting as 

source populations be designated as ñno goò areas for infrastructure development (see section 5.1 

fo r more details) . It is the GTIôs hope that governments can signal their intentions to pursue tiger-

friendly infrastructure through a commitment such as this at the Year -of - the -Tiger Summit,  

 

In addition to such commitments, t he following are highlights of  some of the primary options and 

tools  available to government officials  (a more comprehensive list may be found in Appendix C):  

 

¶ Land Use Planning Policy/Framework : A robust and systemic national  land use planning 

policy is the foundation for avoiding impacts to TCLs. By concentrating development in lower -

value habitats with existing human presence, higher biodiversity value areas, including core 

tiger areas, can be spared for tigers and provide c ritical ecosystem services. To this extent, 

fragmentation F analyses can be a useful tool to inform ñno goò areas. Furthermore, Spatial 

Decision Support Systems (as illustrated in the NSEC SEA; see Appendix K) can provide an 

intuitive and accessible approac h to delineate suitability layers for infrastructure investments, 

identify vul nerability zones and avoidance/ mitigation measures  for land use planning . 

¶ Tiger Corridor Identification : N ational - level tiger corridor analyses, such as that for Terai 

Arc 27 , are another valuable approach that  can inform both the NTAPs, as well as tiger - friendly 

infrastructure planning. These analyses identify particularly important migratory corridors for 

tiger populations, and can help to ensure connectivity between source popula tions and 

habitats. Avoiding infrastructure development in these corridors should be a primary policy 

aim  and should be a part of a comprehensive land use planning process . 

¶ Protected Area Networks :  Protected area  (PA)  networks  form a critical part of tiger  habitat 

conservation and should form a cornerstone of any NTAP and land use framework. Ensuring 

optimal overlap with TCLs, as well as connectivity between PAs should be an explicit policy 

goal. It should also be noted that infrastructure projects (via off sets which are noted below), 

can provide transfer funds for PA establishment and management.  Tools such as MARXAN 

can be helpful in optimizing PA networks  and informing land use planning .  

¶ Financial incentives: Programs designed to provide incentives to avoid (and to a lesser 

extent minimize, rehabilitate and compensate) impacts on TCLs can be put into place. These 

can come in the form of expedited approvals, lower interest rates, taxation benefits, or direct 

                                                
E
 NTAPs in Bangladesh, India, Nepal, Russia, Thailand, and Vietnam are in the process of being updated.  

F
 Fragmentation is defined as a disruption of ecological interrelation between two locations and structurally as obstacles 

against the movement of animals (separating patches of habitat).  
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cash subsidies. Encouraging the uptake of voluntary sectoral market certifications, such as 

Forest Stewardship Council (FSC) through various means (such as national marketing), can 

be an inexpensive means of improving tiger and biodiversity management within a given 

sector.  Experience from around the world, particularly the industrialized countries, indicates 

that a combination of financial incentive  program s, aggressive subsidy reforms, energy 

efficiency policies and renewable energy  legislation  can all be a powerful motivator for 

affecting development patterns. When the appropriate government institutions  implement 

and enforce these sorts of policies in conjunction with  private players and the domestic 

financial sector , it  can go a long way in greening infras tructure . It is also worth noting that 

incentive schemes can also be put into place not only for developers, but also for local 

communities to help encourage tiger conservation (and thus not request further 

infrastructure development). While such integrate d conservation and  development projects  

(ICDPs) have met with mixed success, with improvement, these sorts of projects do have the 

potential to help support and drive tiger conservation and target development away from key 

habitats. Developing such tiger p rojects would also potentially reduce human - tiger conflict.  

¶ Regulatory controls: Legislation is always an option available to governments as a means 

of controlling infrastructure development. Whether through permitting processes, or 

environmental acts, the  government can use legal penalties as a disincentive mechanism to 

prevent impacts to tigers. These regulatory controls are often sector specific and can include 

requirements such as EIAs, SEAs, financial sureties related to restoration, and legal 

measures  around tiger poaching and prey hunting.  

¶ Environmental I mpact Assessments :  Environmental Impact Assessments (EIA s)  are of 

particular importance in m ainstreaming environment and social issues into infrastructure 

development  and merit additional consideration .  National environmental regulation s in most 

TRCs have  reference s to  EIAs , but only recently (past 10 years )  have countries implemented 

formal regulations making EIA s mandatory for projects. The degree of maturity and qu ality of 

environmental assessment practices varies from country to country with implementation 

challenges existing almost everywhere.  Some like China,  India, and Indonesia have well laid 

out EIA policies while Bangladesh, Myanmar and Cambodia  are at an earlier stage and trying 

to build their own basic capacity.  Countries like Vietnam and Lao PDR are in between . 

Appendix B  provides a full breakdown of E IA regulations throughout TRCs. 

¶ Strategic Environmental Assessments : The Strategic Environme ntal Assessment (SEA) is 

an analytic and participatory approach  that integrates environmental  considerations into 

policies, plans and programs and evaluates the inter - linkages with econ omic and social 

considerations.  SEA is a  relatively  new concept  and  only China and Vietnam currently hav e 

regulatory framework s for conducting SEAs.   SEAs are necessary in many cases because only 

a relatively small proportion of proposed actions and decisions are subject to EIA. 

Furthermore, EIAs are conducted at a later stage of the decision -making process after 

selections of major alternatives are  finished. Since the greatest impact to tiger populations is 

through the cumulative impact of networks created by siting of the infrastructure, the EIA 

process is often too late  to affect change. SEAs provide the opportunity to identify and avoid 

TCLs earlier in the development process saving money, time and tigers.  
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¶ Biodiversity/Tiger Offsets : Major infrastructure 

projects also offer  unique opportunities to create 

and enhance the connectivity of critical habitats for 

tigers . Compensation actions have been described 

via numerous terms including  óbiodiversity offsetsô, 

ócompensatory mitigationô, ócompensatory 

conservationô, ónet conservation benefitsô and 

óenvironmental enhancementô, among other terms 

(see Box 2) . However, offset s are a ólast resortô, 

after all reasonable measures have been taken first 

to avoid and minimize the impact of a development 

project and then to restore biodiversity on -site 28 .  

The goal of biodiversity offsets is to achieve no net 

loss and preferably a net gain of biodiversity on the 

ground with respect to species composition, habitat 

structure, ecosystem function and peopleôs use and 

cultural values associated with biodiversity 29 .  30 31  

 

There are various mechanisms for financing offsets 

including tax and subsidy shifts, protected area 

transfer funding, as well as payment for ecosystem 

services (PES) schemes. Of particular note are both 

adaptation efforts and  the emerging market for 

carbon  sequestration  through reduc tion of emissions 

from  deforestation and forest degradation (REDD) . 

To date, TRCs have shown a  strong interest in 

advancing and incorporating these instruments in 

their environmental portfolios.  While the proposed 

REDD schemes do not necessarily target high 

biodiversity value areas and core tiger habitats 32 , 

there are opportunities to combine ecosystem -based 

mitigation ( forest/soil carbon capture and 

sequestration), ecosystem -based adaptation 

(maintenance of habitat and ecosystem services), 

and tiger -habitat conservation .33 ,34  Similar 

opportunities exist around the emerging discussion 

of biodiversity offsets within the Business and 

Biodiversity Offset Program (BBOP).  

 

Lastly, but critically, i n addition to the various  policies , 

regulations, and fiscal measures  noted above , dedicated 

and properly resourced institutions  with strong governance 

mechanisms  will be indispensable to create an enabling 

environment for greening infrastructure. Enforcement and 

ensuring complianc e has often proven to be a challenge to 

tiger conservation in TRCs and should be a  strong  focus for 

all TRC governments  to ensure the success of policy -based 

solutions . 

 

 

 

 

 
 

 

Box 2: Compensation Schemes  

 
Case Study A: Brazilian 
Environmental Compensation Law . 
In 2000, Brazil passed an l egal act, 
based on the ñpolluters-payò principle 
requiring that development projects 
with a significant environmental impact 

(determined via an EIA) must 
compensate for biodiversity losses by 
paying a sum (the specific amount 
varies by the degree of the im pact) 
which is at a minimum 0.5% of total 
project costs and over 6% in the case of 

sensitive rainforest. This money is paid 
to the National System of Protected 
Areas (locally known as SNUC) to set 

aside conservation &  sustainable use 
units. While the project developer 
proposes how the money should be 
used, it is the environmental authority 

(national or regional) that makes the 
final choice with the money ultimately 
used to create and maintain only strictly 
protected  areas. 30, 31  
 
Case Study B: Compensatory 
Afforestation Fund in India . In 2002, 

the Indian Supreme Court ordered that 
any development project on forestland 
would have to pay in Net Present Value 
the intangible benefits against loss of 
forests, in addition to the loss of trees, 

which was being charged till then as 

compensatory afforestation cost. The 
Scheme is called Compensatory 
Afforestation Fund to be administered 
by the Compensatory Afforestation Fund 
Management and Planning Authority 
(CAMPA). The value of forests for this 
purpose was set at an ad hoc amount 

between Rs 5.8 and 9.2 la kh per hectare 
(approx 12,000 and 19,000 USD)  ð a 
one - time payment needed to be made 
by user -agencies. The money from 
various states was pooled into a central 
fund, to be managed  by CAMPA and 
then disbursed for regeneration. As of 

July 2009, Rs 11,000 crore,  (approx 2 

billion USD) was collected and  to  be 
released to state governments.  The 
money will be release in phases; Rs 
1,000 crore (approx 200 million USD) 
every year for five years. Each state will 

get an amount proportionate to its 
contribution . 
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Table 2: Summary of national policy options  

Level 
Project Life 

Cycle 
Option 

National 
Policy 

Applicable to all 
stages 

Land use planning framework (including strengthening property rights, restrictions, tiger 
corridor analysis ) 

Designing protected area networks (new / strengthening existing PAs) 

Environmental Impact Assessments (EIAs) (including mandating stakeholder engagement 
and fragmentation analysis) 

Strategic Environmental Assessments (SEAs) 

Leveraging tiger/biodiversity funds from infrastructure project as compensation 
mechanism 

Payment for ecosystem services (PES) schemes including carbon (REDD), watershed-
services, and biodiversity offsets 

Tiger-friendly construction permits 

Restrictions on ancillary infrastructure development 

Promoting and providing incentives for alternative livelihoods: eco-tourism/tiger viewing 
as integrated community development projects that support tiger conservation 

Strong compliance monitoring and enforcement via institutional strengthening 

Legal requirements regarding financial sureties 

Remediation and removal of ancillary infrastructure enforcement 

 

 
 

 
 
 

 

 
 

 
 

5. Sectoral level options  
 

Having  indicated some of the governmental policy instruments that would make infrastructure tiger -

friendly, the next step is to explore  sectoral level  options. Sectoral options must begin with the 

acknowledgement that developers and financial institutions have a significant role to play in wild 

tiger conservation when it comes to  infrastructure  development . While economic development is a 

highly desirable outcome, there is a general appreciation that it cannot come at a social and 

environmental cost. As developers  have  often learned, these costs carry significant risks from 

project delays and legal battles to bad publicity and mitigation costs. Invariably, finding solutions 

that meet the so -called ñtriple bottom lineò (economic, social and environmental well-being) is in 

everyoneôs interests. With this premise in place, there are a number of actions that the private  (and 

Box 3: Re -routing Russiaôs Siberian Pipeline to save endangered species 

 
In 2004, the Russian government announced that the state -owned company Transneft would build the 
worldôs longest pipeline to transport oil from Siberia to the Sea of Japan. 1 The pipeline would end in 

Perevoznaya Bay, south -west of Vladivostok. Perevoznaya Bay forms a territory of Kedrovaya Pad 
State Biosphere Reserve, Far -Eastern Marine Reserve and Barsovy federal wildlife refuge. 2 More than 
15% of the animal species register ed Russiaôs endangered species list, including the Amur tiger.1 A 

number of national and international NGOs launched a campaign to change the pipeline route and 
terminal site in order to protect the endangered species in the region. After a series of revie ws by both 
the Ministry of Natural Resources and the federal expert committee, combined with visits by President 

Putinôs representative for the Russian Far East, in 2007 a decision was taken to re-route the pipeline 
to a new terminal site in Kozmino Bay. T his project demonstrates that both natural habitat 
conservation, specifically tiger conservation as well as construction of large infrastructure projects can 
occur simultaneously if there are adequate stakeholder consultations and political will.  
Sources  
1. http://www.tigrisfoundation.nl/cms/publish/content/showpage.asp?pageID=24  
2. http://www.panda.org/what_we_do/successes/?96640/Worlds - longest -oil -pipeline - re - routed - in -

Russias -Far-East -endangered - leopard -habitat -spared  

 

http://www.panda.org/what_we_do/successes/?96640/Worlds-longest-oil-pipeline-re-routed-in-Russias-Far-East-endangered-leopard-habitat-spared
http://www.panda.org/what_we_do/successes/?96640/Worlds-longest-oil-pipeline-re-routed-in-Russias-Far-East-endangered-leopard-habitat-spared
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public sector, infrastructure mainly in public hands in TRCs)  sector can put into place throughout the 

life -cycle of an infrastructure project  (see Appendixes  E, F, G, H ).  

 

At the forefront of sectoral options are  sector - level plans and this report suggests that  all  sectoral 

plan s rooted in an SEA should include  a fragmentation analysis , tiger - specific considerations about 

TCLs and core habitats, funding transfer mechanisms including PES, offset options, and minimization 

of cumulative, ancillary and induced impacts.  In addition to planning efforts, sectors can commit to 

adopt voluntary best practices and seek out additional training and awareness for their workers. The 

remainder of this section will first asse ss the lessons learned at a sectoral level before explor ing  

these various options.  

5.1 Lessons learned and voluntary adoption of best practices  
 

The loss of biodiversity, including tigers, has allowed researchers to learn a great deal about failures 

and succes s when it comes to human activity such as infrastructure development. Successful SGI  

projects designed to im prove populations of large carnivores, often empl oy the following best 

practices :  

 

¶ Commitments to entirely a void large, intact habitat blocks  with c ore tiger populations  

¶ Identification and use of natural corridors to situate crossings  

¶ Innovative and locally -customized engineering/design  

¶ Environmentally friendly operations  with environmental management systems that explicitly 

take biodiversity (such as tigers) into account when examining significant impacts.  

¶ Explicit native h abitat restoration  goals  and ñnet positive impactò compensation related to 

biodiversity . Efforts to establish new protected areas need to be started during project 

preparation  when impacts are identified . 

¶ Community -based environmental awareness/education  programs  

¶ Robust  monitoring and evaluation  plans  that are implemented at an early stage  

¶ Strong, indepe ndent environmental  impact  assessments  conducted by a ccountab le 

consultants  

¶ Well defined terms of reference  with explicit tiger (and other biodiversity )  goals ,  

¶ Early involvement of stakeholders improves project design, operation, and management;  

¶ Careful considerations related to construction including the t iming of construction, rules for 

contractors  (especially related to hunting/poaching) , noise  and dust  abatement during 

construction, and restrictions around settlement and ancillary development . Induced  effects 

of camp followers and boom towns that accompany large infrastructure projects in or near 

tiger areas should also be closely monitored and eradicated as part of the overall plan.  

¶ Localized projects enable more in -depth, site -specific actions  such u s good EMP during 

construction and post project monitoring .35  

 

Furthermore , studies suggest that  EIA s in TRCs encompass different degrees of maturity  both in 

terms of environmental and social impacts and their mitigation costs. Accordingly, l essons learned 

can be categorized as follows:  

 

EIA Implementation: Timing issues are  a common problem throughout the EAP region . Often the 

EIA starts when the decision on the project including design, site and construction preparation has 

already been made. The EIA/SEA is often implemented too late to have a meaningful impact .  

 

Government Models :  In many cases the environmental offices responsible for safeguarding the 

environment  are under the authority responsible for the projects. It is hardly possible for them to 

make a truly professional or independent evaluation. Furthermore, biodiversity concerns (raised 

through EIA/SEA )  can be perceived as costly issues with the potential to prevent foreign investment .  

 

Enforcement  & Penalties : Short - term economic benefits override longer term costs (including the 

degradation of ecosystem services)  and become a main driver  of weak enforcem ent of laws 
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safeguarding biodiversity (such as the widely established legal statues of EIAs in the region ) . The 

recent ñEIA stormsò in China appropriately illustrates this problem. Thirty projects, mainly in the 

power sector a nd involving investment of US $1.3 billion  in total, were suspended in 2005 by the 

State Environmental Protection Administration because they have been implemented without 

application or approval of EIAs 36 . In essence the penalties associated  government  regulations are  

too low to preven t violations.  

  

Authority Channels and  Agencies: Reduced  coordination  is happening at both local and central 

levels. The authority of the environmental  agency  in formulation and implementation of  EIA 

guidelines  is disregarded  during the processes  of evaluation and approval of EIA reports,  especially 

when the projects are under the  authority of the sector ministries. Effective coordination can 

become quite complicated for cross -agency projects  and it is critical that political support exists for 

enviro nmental agencies to ensure proper environmental procedure .  

 

Public Consultation and Information Disclosure: Consultation  is a typically evolving  area in the  

implementation of E IA / SEA in the region. There are numerous possible explanations for this trend 

including h istorical top -down administrative traditions in  many countries.  Public consultation is also 

impeded by the reduced number  of effective  information channels to the public, and the limited time  

for members of the public  to assess the information, understand the process and express their 

opinions,  despite the fact that  these principles are often stipulated in the regulations. Finally, in 

many cases t here are no mandatory actions or decisions that must be taken  in response  to concerns 

and complaints raised by the public .  

 

Resources:  There is often modest  funding to collect  data. From the  initial baseline data, to the 

follow up monitoring  and activities, a lack of environmental information often  affects  the  assessment 

and e valuation of infrastructure projects . For example, i n Indonesia  baseline research on  ecological 

areas at  the national scale, which is the precondition for  regional EIA s, is far behind schedule 

because of a lack of resources. Conversely, extensive monitorin g of highway modifications in Banff, 

Canada, has resulted in improved design, reduced cost and strong conservation results. This 

problem is further compounded by a paucity  of qualified staff in governmental agencies. Ultimately, 

resource constraints result  in deficient data sets, inadequate conservation science and poorly 

informed infrastructure development.  
  

Growth  Paradigms : The prevailing paradigm of profitability and development is via growth and 

economic expansion. At a sectoral level, businesses and government need to re -evaluate this 

approach in an effort to distinguish between ñmoreò and ñbetterò. Approaches such as clustered 

development (transportation), demand management (water & energy), and recycling (mining) all 

present opportunities to increas e profits and development (ñbetterò development) whilst not 

incurring additional infrastructure in intact habitats (ñmoreò development). 

  

In light of these various lessons learned and the derived best practices, one of the first options 

available to secto ral leaders is to commit to voluntarily following best practices. Sectors have a long 

history of such commitments, ranging from the chemical industry and their Responsible Care 

voluntary commitment 37 to the industry -created Sustainable Forestry Initiative 38.  Developing an 

equivalent commitment related to tigers, or biodiversity more broadly, is one option available to 

sectors.  

5.2 Strategic Environmental Assessments  & Environmental Impact Assessments  
 

A second option at the sectoral level, involves strategic plan ning including conducting Strategic 

Environment Assessments (SEAs) ought to take place as it is a proactive process  carried out at  the 

initial stages of the decision -making process . It  serves as an  early warning tool regarding the  long 

term cumulative , induced and ancillary  impacts  of a policy, plan or program as compared to EIAs 

which are project specific taking place usually at the end of the decision making cycle . For example, 

an SEA of a land use plan can take account of t iger habitat fragmentation a ssociated with proposed 
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developments, or an SEA of a national road building program can address the implications for the 

whole TCL.  

 

SEAs complement the environment and social impact assessment process by stream lining their 

scope and costs by ensuring that project proposals are set within a  policy framework that has 

already been subject to environmental scrutiny 39 .   

 

The SEA process has to be rooted in legislation as an approach for sustainable development rather 

than to solely mitigate damage, or even a s an end in itself 40 .  The process has to link with other 

policy approaches, ensuring the sustainability of the outcomes and has to be integrated into all 

phases of the planning process from the earliest stage rather than applied as a separate procedure. 

Dif ferent levels of integration include 41 :  

 

¶ Vertical integration of assessments , which are undertaken at different stages in the policy,  

planning and project cycle (ótieringô ï see Figure 2 );  

¶ horizontal integration of assessments , i.e. bringing together different types of impacts ï

environmental, economic and social ï into a single overall assessment at one or more stages 

in the planning cycle;  

¶ integration of assessments into decision -making,  i.e. integrating the assessment findings into 

decision -making at  different stages in the planning cycle.  

 

The broadness and complexity of biodiversity issues require a participatory mechanism and 

biodiversity  inclusive SEA s and EIA s can not only  serve as platforms for public participation and 

transparent decision -makin g but also provide an operative framework through which ecosystem 

service valuation approaches can be practiced . Impact assessment should be adaptable to local 

planning processes and avoid being an óadd -onô assessment process.  Although we have mainly 

focu sed on large scale sectoral plans , it is equally important to include biodiversity inclusive EIAs 

and ñTiger friend ly filters ò into small rural infrastructure (e.g., rural roads, water) projects in or near 

tiger core areas. These projects are usually carried out by rural development agencies and 

townships/municipalities with little control and without previous environmental planning increasing 

fragmentation of core habitats and the likelihood of additional encroachment and illegal tiger hunting 

and tra de. Given the evolution and uneven degrees of maturity of EIAs in TRCs  we propose both the 

strengthening of EIAs and the incorporation of SEAs throughout TRCs using adequate legislative and 

political channels. Both instruments  can  help conserve tiger popul ations assuming that tiger - friendly 

filters are mainstreamed into the  planning, design , and construction of infrastructure projects  

regardless of the scale . 

 

 
Figure 2: A tiered approach to SEA and project level EIA 
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5.3 Avoidance policy and  land use planning  in priority TCLs  
 
Outside of SEAs and EIAs, another sector - level option is to voluntarily  commit to a  tiger - friendly 

approach for land use planning that evaluate s the consequences of potential land use change on 

core tiger populations and habitats.  Here w e present a framework, flowchart  (Figure 3) , and spatial 

methodology to help integrating tiger - friendly policies into land use  decision making and on how to 

apply the avoidance principle in global priority TCLs.  

 

A key step included in the more detailed f lowchart of Appendix D involves the Application of  GIS 

cost - surface analysis (see Appendix  D, question 2a example ) . The cost - surface  approach allows 

scoring various areas depending on tiger suitability; high and low cost areas could then be mapped 

against proposed infrastructure to evaluate thresholds for ñgoò or ñno go.ò  Such cost surfaces could 

also guide the degree/cost of mitigation/compensation . This approach could  safeguard tiger 

populations from further infrastructure development in priority TCLs (Table 7 & map in Appendix J).  

It is recognized that the priority TCLs presented in Appendix J are clusters that need further 

refinement and prioritization, however they provide a useful framework for the tiger friendly policies 

presented here to be applie d.    

 

Research indicates that avoidance is the least costly environmental solution of any major 

infrastructure project in high biodiversity areas 42 . Linear infrastructure is frequently associated with 

economic development, but it is  often implemented witho ut consideration for its  economic feasibility 

or efficiency  in terms of all the costs, beyond planning and construction, associated to deforestation, 

habitat fragmentation,  habitat degradation , and loss of ecosystem services within /near  protected 

areas 43 . Unfortunately, it is not uncommon to see political discussions inclined towards approving 

economically inefficient projects. Frequently overlooked in road infrastructure development projects 

are environmental and longer - term social and economic costs of the  project (see cost -benefit 

analysis  for Madidi NP in Appendix  K).  Appendix K summarizes not only exemplary cases but also 

current challenges and potential policy options following the tiger friendly policies presented here.   

 

Major cumulative impacts from infrastructure projects could easily occur in priority TCLs if the 

avoidance principle is disregarded (see Appendix I). TRCs like China, Vietnam, Lao PDR, and 

Thailand are already including avoidance and mitigation principles in major infrastructure projects 

(see Appendix K).  
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Figure 4: Relationship between environmental project costs, 
project cycle time line, priority TCLs, and land use planning   

Deciding where to site an 
infrastructure project  

The site selection process 
should begin as early as 

possible in the Land use 
planning and project lifecycle. 
The flowchart depicted in 
Figure 3 aids to identify and 
prioritize the risks and benefits 
of working in a certain area 
and guide choices about 
whether to pursue specific 
infrastructure development 
opportunities within/near TCLs.  
The SGI recommends 
evaluating impacts at all levels, 
encompassing the appropriate 
temporal and spatial scales of 
impacts on Priority TCLs. 
Basically Priority TCLs 
containing tiger populations, 
core habitats, and protected 
areas should be avoided 
provided that governments are 
unable to apply tiger friendly 
policies through a valid 
process.  Even if the 
governments apply tiger 
friendly policies but cannot 
mitigate impacts adequately 
they should stop the project in 
the priority TCL area and 
perform Alternative analysis. 
An expanded and more 
detailed flowchart including 
specific planning steps and 
mitigation hierarchy 
requirements is presented in 
Appendix D.  

Successful Smart Infrastructure 
projects designed to improve 
populations of large carnivores, often 
depend on commitments to entirely 
avoid large, intact habitat blocks with 
core populations. Biodiversity-inclusive 
and tiger- friendly SEAs and EIAs can 
provide the operative framework to 
identify avoidance priorities and 

adequate mitigation activities during 
the project life cycle (see Figure 4).  
  

Figure 3: Simplified smart infrastructure planning flowchart 
 (see Appendix D for a more comprehensive version) 
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5.3.1 Global priority TCLs and development restrictions   
 

WWF, WCS, Smith sonian, and Save the Tiger Fund  identified  76 Tiger Conservation Landscapes 

(TCLs) across the tigerôs remaining habitat44 .  TCLs tend to be clustered, offering the potential of 

forming even larger landscapes if connectivity between them can be reestablished. For example, 

there is a cluster of TCLs in the Terai Arc of India and Nepal; another set in central India; and 

another in central Indochina, including Myanmar, Laos, and T hailand  (see Appendix J) . Such TCL 

clusters represent large expanses of suitable habitat interrupted by stretches of non - tiger habitat 

more than 4 km.  

 

Several TCLs cross political boundaries, causing each mainland country of the TRCs to host a 

transboundary TCL. For example, the Northern Forest Complex -  Namdapha -  Royal Manas   has 

within its boundaries six different biomes and crosses the boundaries of three countries 

(Bhutan/Myanmar/India) . The Russia Far East bioregion contains two TCLs, inclu ding the worldôs 

largest, which is 270,000 km2. This TCL is primarily in Russia, but extends into northeast China, 

which has recently recorded tigers on its side of the border.  

 

There are a total of 342 nature reserves (including all IUCN categories) repr esenting 23.1% of the 

land area found within all TCLs 45 .  Restricting those protected areas to IUCN Categories I through IV , 

TCLs comprise 12.5% of their land under protection 46 . More than 87 % of major core tiger habitat is 

not protected in TRCs.  

 

Scientists from the above institutions  developed a method in which to prioritize the TCLs, with the 

assumption that tiger populations in larger habitat areas would be more resistant to future 

disturbances.  They established three well defined priority level s for prioritizing TCLs:  

¶ Global priorities for tiger conservation G 

¶ Regional priorities for tiger conservation  

¶ Long - term priorities for tiger conservation  

 

In total, WWF identified 20 TCLs as ñGlobal Priorities for Tiger Conservationò representing all the 

m ajor biomes and bioregions where tigers occur 47 . Global Priority TCLs represent the best places to 

conserve tigers based on ecological, conservation, and threat criteria, and therefore form the 

framework for applying tiger friendly policies in terms of infr astructure development.   
 

Critically important for global tiger conservation are two areas that represen t no less than seven 

biomes between them: the Russian Far East a nd the Northern Forest Complex  of Namdapha -Royal 

Manas. When combined with  Corbett -Sona nadi, Tenasserims, Southern Annamites, and the 

Sundarbans, these six TC Ls capture the largest areas of habitat within all the major biomes for 

tigers across the ir  range . All these areas have breeding populations and some conservation 

measures in place.  

 

A new genetic study found that Indian tigers have much higher genetic variation than wild tigers 

elsewhere. Despite having experienced recent demographic declines, extensive habitat loss, extant 

Indian wild tigers retain 76% of the mitochondrial diversity an d 63% of the speciesô nuclear genetic 

diversity and are adapted to a greater diversity of habitats 48 . The study also identified a few 

protected landscapes in India with high tiger densities and potential connectivity. Conservation 

efforts mus t be focused in  places such as the Western Ghats, Central India and the alluvial flood 

plains in the Himalayan foot hills that support high potential tiger densities, and relatively larger 

populations. Indian tigers are thus critically important from demographic, evoluti onary and 

ecological perspectives for future survival and recovery of the species.  

                                                
G Global Priority TCLs are classified as Class I: landscapes that have habitat to support at least 100 tigers, evidence of 

breeding, minimal -moderate l evels of threat, and conservation measures are in place.  
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Accordingly, t he SGI  team identified the following ñno-goò areas (open for discussion ) including 

global priority tiger habitats, presence of tiger populations, growing threats, high biodiversity values , 

and  genetic variation criteria:  

 

1.   Russian Far East -Northeast China,  

2.   Terai Arc Landscape of India and Nepal,  

3.   Northern Forest Complex -Namdapha -Royal Manas (Bhutan/Myanmar/India) and  

4.   The Tenasserims Semi -Evergreen Rain  Forests of Thailand and Myanmar.  

5.   Central Western Ghats (India)  

6.   Central Indian Landscape (India)  

7.   The Southern Annamites Montane Rain Forests of Lao PDR and Vietnam  

8.   Sumatran lowland rain forests (Sumatra)  

9.   Lower Mekong forest s (Cambodia, Lao PDR , Vietnam, and Thailand)  

10.   Peninsular Malaysian rain forests (Malaysia and Thailand)  

 

The above list could be further refined using a GIS  and  overlapping major ongoing and proposed 

infrastructure projects to the above areas;  however , securing tiger population s and core habitat in 

the largest TCLs will be critical to meeting the goal of restoring tiger populations. This will not be 

possible without effective transboundary conservation efforts, expanding the network of protected 

areas, creating buffer zones, res toring connectivity between patches of actual habitat within 

landscapes , avoiding  poaching, securing long term funding, and applying stringent infra structure 

development policies  that factor in poverty reduction and take projects from human - tiger conflict to 

communities that support co -habitation with tigers . 

5.4 Professional tiger t raining and awareness 
 

Finally, sectors have had a history of coming together to build professional training and certifications 

for their constituencies. From professional engineers  and biologists, certification in such areas as 

green buildings (e.g. Leadership in Energy and Environmental Design Accredited Professional, or 

LEED AP49), sectors often offer training to their members to enhance credibility and ensure 

professional qualitie s are maintained. Moreover, the various sectors that develop infrastructure often 

have little experience dealing with biodiversity challenges, let alone the specifics of tigers. 

Developing tiger -specific training for workers, from the on - the -ground constru ction workers, through 

the project managers, and right up to designers and engineers on how to build SGI  would be very 

helpful.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Box 4: The Aceh Tiger Monitoring Program 
The Aceh Tiger Monitoring (ATM) program is designed to monitor tiger  
numbers and their habitat in Indonesiaôs Aceh province. The program  
involves on the ground surveys covering 1,300 km in Ulu Masen and  
4,251 km in the Lesuer Ecosystem to determine tiger populations. The  

program also employs satellite imagery and conserv ation planning tools,  
to identify core tiger areas and put management systems in place. Key  
to the success of the program has been the creation of strong local  

support and the empowerment of communities living in close proximity  
to tigers. Furthermore,  threats to tigers have been reduced through a  
community and forest ranger training effort. This aspect of the ATM  
program provides alternative employment for ex - loggers, ex - tiger  

poachers and ex -combatants, and has already trained some 346 forest  
rang ers and 46 community rangers. The training program has been  
instrumental in putting an end to illegal activities. In summary, the ATM  
program is an excellent example of what can be achieved for tiger  
conservation when monitoring is combined with local s upport.  

          


