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Sustainable Development Issues facing the Agricultural and Industrial Sectors in Trinidad and Tobago
Environment and development are not separate challenges; they are inexorably linked. Development cannot subsist upon a deteriorating environmental resource base; the environment cannot be protected when growth leaves out of account the costs of environmental destruction – The World Commission on Environment and Development (WCED), 1987. 

1.0 Introduction 
One of the most challenging issues facing small island developing states (SIDS), including Trinidad and Tobago (TT) and other Caribbean countries, stems from their dependence upon a natural resource base that can be severely impacted by the economic activities on which they depend. SIDS throughout the world are working to determine  the ways and means to develop economies to meet the basic needs of their current populations for water, food, and shelter in particular, without depleting the resources that are required to provide these same necessities for future generations. 
All countries in the region are grappling with rising food prices and shortages of basic commodities.  Most acknowledge the need to expand or resuscitate their agricultural sectors in the quest for food security. For some, industrial development may be one means of growing their economies and boosting Gross Domestic Product (GDP). 
In the case of TT, GDP figures indicate that the country experienced overall growth in excess of 5 percent in each of the last eight years, with the economy growing by 12.2 percent in 2006 and by 5.5 percent in 2007. These statistics and other national income accounts figures do not, however, provide an accurate measure of progress toward sustainable development since they do not reflect loss of wealth due to ecosystem degradation caused by the unsustainable utilisation of natural resources.
The potential environmental impacts of economic activity need to be well understood and considered in planning for the development of all of the countries in the region. This paper focuses on environmental degradation caused by agricultural and industrial activities in TT, and raises issues that need to be considered in formulating policies and plans for the development of these sectors of the economy and determining development options that are realistic and truly sustainable.  
2.0 Natural Resources at Risk
A number of terrestrial, coastal, and marine resources are vulnerable to degradation as a result of development activities involved in providing the goods and services counted in the GDP. 

2.1 Terrestrial Resources
Most of the TT’s forests are critical for watershed protection and management. According to the State of the Environment Report 2004 for TT the forests provide environmental services in the form of water cycling and replenishment, soil preservation, flood control, and carbon sequestration. 
Of the surface freshwater sources exploited by the Water and Sewerage Authority (WASA), approximately 80 percent is located in the Northern Range. The Authority spends approximately US$2.23 million each month to purchase 10 percent of its water supply from a local desalination plant.  It is estimated that it would cost WASA around US$214.33 million annually if the surface water supplied by the Northern Range had to be substituted with desalination water at this price (EMA, 2005).  Tobago’s Main Ridge is the oldest protected forest in the western world having been designated as a protected Crown reserve in 1776 as “woods for the protection of the rains”. 
Forest cover protects the soil from being washed away during heavy rains and, hence, prevents sedimentation and siltation of watercourses and reservoirs. It controls the quantity and rate of runoff of storm water and is therefore critical in flood control. 
The role of forests in carbon sequestration is important as TT has a high level of Green House Gas (GHG) emissions estimated to be 15,000 gigagrammes – Gg (CO2 equivalent), of which CO2 contributed 95 percent to global warming potential in 1990. The Land Use Change and Forestry Sector removed just over 10 percent of the total emissions during that year (EMA 2001).
Forest vegetation also provides habitat for wildlife thereby assisting in the preservation of biological diversity, and enhances the amenity value of areas such as the Northern Range and the Main Ridge, providing opportunities for ecotourism, recreation, scientific research, and education. 
Apart from ecotourism, opportunities for employment and income are provided through timber production, reforestation programmes, and a number of other avenues. Over US$200,000 in timber was harvested from the Northeast Conservancy (Northern Range) alone in 2002. However, the presumed value of the forests for their ecological functions and their amenity, and for economic activities generated by the latter, are thought to be considerably higher than the economic returns from timber harvesting (EMA, 2005). 
2.2 Coastal and Marine Resources 
Coastal and marine resources of TT – mainly coral reefs, emergent wetlands, and seagrass communities – provide benefits under the four categories of ecosystem services defined by the 2005 Millennium Ecosystem Assessment (MEA), viz., regulating, provisioning, cultural, and supporting. 
A 2007 assessment of the Caribbean Sea ecosystem led to the conclusion that “continued neglect of ecosystems could…create such degraded environments that the Caribbean would lose its appeal for many tourists, and fish stocks might start to collapse” towards the middle of the current century (CARSEA, 2007).  Aside from the potential impact upon the economy the destruction of these resources also has implications for public safety as outlined in the following.
2.2.1 Coral Reefs 

Coral reefs form the basis of the dive tourism industry, providing employment and income for reef boat and dive tour operators and other persons. Reef-based tourism and recreation is estimated to have contributed between US$100 and $130 million to the TT economy in 2006 (WRI, 2008). Reefs also make an invaluable contribution to the white sandy beaches along adjacent shorelines, such as those in southwest Tobago, which form an important part of the tourism base of the island. A University of the West Indies (UWI) survey estimated the use of Tobago’s reefs and recreational beaches by local residents to be between US$13 and $44 million per year (WRI, 2008).
Coral reefs are also nurseries for several commercial species of fish, and are therefore important means of employment for fishermen, as well as significant sources of food for the population. Annual economic benefits from coral reef-associated fisheries are estimated to be between US$0.8 to $1.3 million (WRI, 2008).  

TT’s reefs help to protect coastlines from erosion and the effects of storm surge and tsunamis. Approximately 50 percent of the shoreline of Tobago, including areas containing valuable tourism and residential real estate, is protected by the Buccoo Reef and other fringing reefs which provide between 20 to 40 percent of shoreline stability.  Shoreline protection services in the form of reduced erosion and wave damage are estimated to be worth between US$18 and $33 million each year, and estimates for ‘damages avoided’ due to the Buccoo Reef alone over a 25-year period range from US$140 to $250 million These figures are regarded as lower bound estimates as the value of other significant reef functions is not included (WRI, 2008). 

The degradation of reefs throughout the Caribbean is considered to be a causative factor in increased levels of beach erosion.  It is estimated that their continued decline can cost the region between US$350 and US$870 million annually by 2050 (CARSEA, 2007). With global warming expected to heighten the potential for coastal flooding and rising sea levels it is important that the natural protection offered by the reefs is maintained.
The importance of the Buccoo Reef was officially recognised in 1973 when the Buccoo Reef Marine Park (BRMP) was established under the Marine Areas (Preservation and Enhancement) Act of 1970.  A management plan was prepared for the Park in 1995, but this has not been implemented. The Buccoo Reef/Bon Accord Lagoon Complex was designated a Ramsar site in 2005, and an Environmentally Sensitive Area in 2006 under Section 42 of the Environmental Management (EM) Act. 
2.2.2 Emergent Wetlands 
The nutrients and nurseries provided by mangroves support many species of edible fish which form the basis of a significant part of the local fisheries sector.  Mangroves provide habitat for avifauna and endangered wildlife such as the Scarlet Ibis (Caroni Swamp) and the manatee (Nariva Swamp), supporting a viable ecotourism industry which creates employment and income for a significant part of the local population. The importance of these resources is reflected in the declaration of the Nariva and Caroni Swamps as Wetlands of International Importance under the Ramsar Convention in 1992 and 2005 respectively, and Nariva as an Environmentally Sensitive Area in 2006 under Section 42 of the EM Act. 

Mangrove systems protect the coastline against storm surge, flooding, erosion, saltwater intrusion and tsunamis. Assessment of coastlines following the 2004 Asian tsunami indicates that coastal vegetation such as mangroves helped to provide protection and to reduce the impact of the waves on adjacent settlements, areas with dense mangroves suffering fewer human casualties and less property damage than those without (UNEP-WCMC, 2006). These wetlands also protect coral reefs from siltation and the associated degradation by filtering sediments and other contaminants before they reach the sea. 
TT’s wetlands are also important for recreational and educational purposes.

The following information on the value of wetland resources in the country is provided by the Institute of Marine Affairs (IMA), in the draft TT State of the Marine Environment 2004 Report: 

· The value of the direct use of the resources of the wetlands in and around Carli Bay is estimated to be approximately US$240,000 each year;

· The Nariva Swamp provides a direct benefit worth around approximately US$2.7 million, and an estimated non-use value of around US$12.5 million; and
· Annual cash benefits from tourism in the Caroni Swamp are reported to be around US$317,000.

The United Nations Environment Programme World Conservation Monitoring Centre places the 
annual values of mangroves at between US$200,000 and $900,000 per square kilometre (UNEP-WCMC, 2006).    

2.2.3 Other Coastal and Marine Resources 
Seagrasses provide nursery, shelter, and feeding grounds for a number of ecologically and economically important species of fish; help to prevent erosion by stabilising bottom sediments; and filter suspended solids and nutrients from coastal water.  

The fisheries resources spawned, fed and sheltered in the reefs, mangroves and seagrass beds are considerable. Fishing earns the Caribbean approximately US$1.2 billion annually in export earnings and provides direct employment for more than 200,000 persons as fishers, and indirect employment for 100,000 others in processing, marketing, and other supporting industries (CARSEA, 2007).

Beaches are the main base for both domestic and international tourism in TT.  They are also important nesting sites for sea turtles, for example, at Matura and Grande Riviere, and therefore contribute to biological diversity and provide employment and income through eco-tourism.
3.0 Environmental Impacts of Economic Activity
The economy of TT is based mainly upon the country’s substantial reserves of petroleum and natural gas, and the energy sector, including petroleum and petrochemicals, contributed 43.0 percent to GDP and 56.5 percent to Government revenues in 2007. The contribution of the manufacturing sector in the same year was 5.5 percent, while agriculture, including fishing was responsible for 0.4 percent of GDP (CBTT, 2007). 

The National Environmental Policy (NEP) for TT, prepared under section 18 of the EM Act 2000, recognises that the country experiences environmental problems associated with the production of a range of industrial activities including petroleum mining and refining as well as food processing. The policy document admits that “resource exploitation has been characterised by short-term economic gain with little attention paid to long-term sustainability.” Environmental problems are listed as stemming from inappropriate use of land including indiscriminate quarrying activities, and undesirable agricultural practices.  These have been blamed for contributing to the impairment and loss of wildlife, fisheries, wetland systems, and beaches.

Professor Dennis Pantin has expressed the view that SIDS are experiencing an “ecological crisis” manifested in a “widespread and deepening degradation and destruction of the natural  environment together with social implosion…” and might be at a ”tipping point” caused by capitalism. He sees the current development path taken by SIDS as being unsustainable as it would lead to the degradation or destruction of the terrestrial and marine environment and result in lower levels of economic growth (Pantin, 2008). 

Examples of this degradation, related to the agricultural and industrial sectors in TT, are given in the following sections of the paper.
3.1 Impacts of Agriculture

Government of TT (GOTT) proposals for agriculture, enunciated in the 2008 Budget and elsewhere, indicate an intention to focus intensively on the sector with a view to reducing the price of food and attaining agricultural self-sufficiency. This is expected to cause the resuscitation of the sector and a “revolution” in commercial agriculture and small scale farming.  Plans include the establishment of at least two large farms (one of 170 hectares and the other of 80 hectares) and the allocation of over 5,600 hectares of land to former Caroni workers for development of approximately 7,000 small (0.8-hectare) farms. The farms are to be utilised to cultivate root crops and vegetables, and for mixed farming and livestock rearing.
The Sector Policy for Food Production and Marine Resources 2001-2005 includes a strategy for the development of aquaculture as an alternative and complement to marine fisheries (EMA, 2005 (b)).

In Tobago, the Community Environmental and Protection Enhancement Programme (CEPEP) has been charged with the responsibility of cultivating a 12-hectare plot of land in Courland, with crops to be grown being determined based upon current market demand.

In addition to these official plans there is a new thrust to home-gardening that is being encouraged by the Ministry of Agriculture, Land and Marine Resources (MALMR) and other agencies such as the Agricultural Development Bank. 

Positive socio-economic impacts of agriculture include increased employment, improved food security, and forward linkages. However, plans that emphasise increased production without specific attention to mitigating the potential environmental impacts have been a significant cause of environmental degradation.  The impacts are particularly difficult to treat as they come from a myriad of non-point sources.
3.1.1 Impacts upon the Terrestrial Environment

TT experiences a relatively high rate of deforestation, and recorded a net loss of 11.6 percent of forested areas between 1990 and 1998 (EMA, 2001). Some of the main direct causes of this degradation are bush fires and unsustainable agricultural practices including the slashing and burning of vegetation to prepare land for cultivation. These result in watershed degradation, deforestation and forest fragmentation, accelerated water erosion, increased surface runoff, increased incidence of flooding, soil and water pollution, and soil salinisation (MPUE, 2006). Slash and burn agriculture undertaken without soil conservation measures on steep Northern Range slopes is particularly problematic in view of the geology of the range which makes it prone to erosion and slippage with consequent soil loss. Studies conducted between 1984 and 1989 to determine soil loss in Maracas Valley indicate that areas under cultivation lost 279 times more soil than areas that had been retained under forest cover (EMA, 2005). 

Deforestation and erosion of hillslopes as a result of agricultural activities are also widespread in central Trinidad. 
In Tobago the Courland watershed, the largest and most significant water catchment area on the island, has been impacted by deforestation caused by slash and burn agriculture and other activities. A study of the Concordia soils revealed annual losses from bare soil of 100 to 150 tonnes per hectare (MPUE, 2006). 

Through soil erosion agriculture is causing the destruction of its base at an alarming rate. The resultant decline in soil fertility is compensated for by increased utilisation of fertilisers, and eventually forces the abandonment of the affected areas and the movement of farmers onto alternative sites (EMA, 2005). 
Siltation associated with deforestation increases the risk of flooding downstream. The increase in the incidence and severity of flooding in the East-West Corridor has been attributed to the denudation of Northern Range hillsides for development and other purposes.  It also leads to high sediment loads in watercourses, increases the cost of production of potable water, and impacts the availability of water for domestic, agricultural, industrial, and other purposes. The opportunity cost for water lost as a result of deforestation has already been indicated. It is also necessary to consider de-silting and dredging costs associated with clean-up of the aquatic environment.  For example, the de-silting of the Caroni River was undertaken in 1983 at a cost of US$3.66 million, and a 1993 study revealed that approximately US$583,300 was spent on the dredging of the Port of Spain harbour, where the main cause of sedimentation is the plume from the Caroni River as it enters the Gulf of Paria (the Gulf) with an estimated load of 500,000 cubic metres of silt (EMA, 2005).

The impact on biodiversity caused by habitat destruction due to the replacement of natural forest vegetation with crops is also significant.
3.1.2 Impacts upon the Coastal and Marine Environment

Increased sediment loads in watercourses caused by deforestation in the Courland watershed has impacted the quality of the run-off, and damaged the health of the Buccoo Reef and other adjacent fringing reefs (IWCAM, 2007). 

The environment of Trinidad is highly vulnerable to damage caused by the excessive use of fertilizers (EMA, 2002).  Problems are caused, as well, by the improper storage and utilisation of animal manure within impact range of watercourses. A focus on short crops requires the utilisation of large quantities of fertilisers rich in nitrogen and phosphorus, and runoff containing excess nutrients can cause algal blooms which can kill fish and other organisms. The utilisation of manure on agricultural lands along the banks of the Caura River has been linked to fish kills downstream, and reefs in the waters of Tobago have been damaged or destroyed as a result of excess nutrients from farmland runoff.

Persistent Organic Pollutants (POPs) in pesticides utilised in agriculture and animal husbandry have adversely impacted aquatic fauna. The indiscriminate application of pesticides to crops has been cited as the cause of large fish kills in the Maraval, St. Ann’s, Santa Cruz/San Juan, and Argyle Rivers (EMA, 1999). These substances bio-magnify up the food chain and so pose a threat to the health of persons who consume tainted fish.  
Poultry and livestock rearing also impact the aquatic environment in a significant way. Investigations carried out by the EMA in 1998 revealed very high bacterial counts in parts of the Poole River confirming the presence of faecal waste coming partly from agricultural activities taking place close to the river, with one of the major pollution sources being a livestock farm from which piggery effluent was washed into the river (UNDP, EMA 1998). 

Large areas of wetlands have been reclaimed in the Nariva, South Oropouche and Fishing Pond Swamps for the cultivation of rice and other crops. Wetland systems have also been indirectly affected by organic wastes contained in runoff from poultry and livestock farming operations and by fertilizer and pesticide residues from farm lands. The intensive cultivation of vegetable crops in the Aranguez area has so impacted the Caroni Swamp in the past. 

The tourism industry can be impacted as, for example, by organic pollution caused in part by livestock wastes and fertilisers, which has lead to deterioration in the quality of water at locations such as Maracas Bay (EMA, 2005). A study conducted in 2007 by the Caribbean Industrial Research Institute (CARIRI) to monitor water quality of selected recreational areas in TT found microbiological contamination of the water at several sites by a mix of pathogenic and non-pathogenic micro-organisms. The contamination was stated to be related, inter alia, to the conduct of farming activities including livestock rearing on the hillsides without the appropriate infrastructure, generating run-off of raw animal manure into the watercourses (CARIRI 2007). 

Health-care costs associated with bioaccumulation of chemicals and their entry into human food chains can be expected to be significant.  
As a point of interest, the MEA determined the “external” cost of agriculture (through damage to water, soil, and biodiversity) in the United Kingdom in 1996 to be 9% of yearly gross farm receipts.

3.2 Impacts of Industrial Development and Quarrying

The 2008 Budget statement reiterated plans by the GOTT for a number of new large gas-based projects, including the Alutrint Smelter which will produce 125,000 metric tonnes of aluminium each year to be used locally in downstream industries; the Essar Iron and Steel Complex; the Methanol Holdings AUM Complex; and a Gas-to-Liquids plant.  The Essar complex is to be sited on a 200-hectare site along with a port on 250 hectares of what are described as fishing grounds at North Claxton Bay.  There are also plans to establish a 1,400-hectare off-shore island (Oropouche Bank) to accommodate a large scale cluster of gas based industries. The Budget also indicated the Government’s intention to target light industrial development including fish processing, food and beverage, and printing and packaging.  The major output of the farms to be established in the agricultural sector is to be directed into processing, thereby stimulating the growth of the agro-industrial sector.

With respect to quarrying, the draft Quarry Policy projects that the output of the industry will increase from approximately seven million tonnes in 2002 to close to 30 million tonnes in 2020 (MEEI, 2005). The activity involves the mining of limestone, mainly in the Northern Range, and sand and gravel in other parts of Trinidad and at Studley Park in Tobago.
Industrial activity, like agriculture, impacts the terrestrial, coastal and marine environments of TT in a number of ways. 

The National Wetland Policies 2002 – TT indicates that more than a half of the country’s original wetland has disappeared over time, and that the remaining systems are severely degraded through misuse. Most of these were located along the Gulf coast where, for example, an area of approximately 500 hectares of mangrove forest was reclaimed in 1979 for the construction of the Point Lisas Industrial Park and Deep-water Port. Additional large acreages along this coast and elsewhere in the country have since been converted to built development for industrial and other purposes. Wetlands have also been indirectly affected by industrial effluents containing heavy metals and other toxic waste. 

The petroleum industry has been taking a particularly severe toll on the health of the aquatic environment, particularly in rivers between Pointe-a-Pierre and Point Fortin, and the waters of the Gulf. Oil spills have occurred on many watercourses in this area and elsewhere in south Trinidad, and have led to severe hydrocarbon contamination in some spots in the Gulf.  

Pollutants in effluent from the Point Lisas Industrial Estate are high in Biochemical Oxygen Demand (BOD), ammonia, hydrocarbons, phenols, nitrogen, sulphur, heavy metals, methanol and suspended and dissolved solids, all routinely discharged into waterways, and thence the Gulf. Petrochemical, chemical, and iron and steel industries are also major sources of untreated cooling and boiler water.   

The Caroni River and its tributaries receive liquid and solid waste from industrial operations in the East-West Corridor and west central Trinidad. One study found that in 1990, for example, two rum distilleries and a number of food processing plants were emitting effluents containing BOD and oil into adjacent water courses.  In Tobago, waste water from a food processing plant was discharged into the Caribbean Sea via the Steele River (IMA/CARIRI, 1992). Extensive organic pollution has also been found in the waters of the Blue River, with Dissolved Oxygen (DO) levels in some areas being far below the standard recommended by the United States Environmental Protection Agency (USEPA) for the protection of aquatic life. The pollution was determined, in this instance, to be stemming from either the distilling, rectifying, or blending of spirits, or from a fruit and vegetable canning and preserving operation (IMA, 2001).

The lower reaches of the Caroni, Couva, and Cipero Rivers downstream of the sugar refineries have been found to be highly polluted by industrial organic wastes (phosphate-based compounds) in untreated effluent from sugar factories. 
High organic loading related to excess nutrients has been determined to be the cause of fish kills in the waters of TT.  Of thirteen incidents investigated by the IMA between 1980 and 1990, six were found to have resulted from oxygen depletion caused by BOD waste in rum distillery effluent (IMA, 1990).

There is no waste disposal site in the country that is designed or equipped to handle hazardous waste.  Some of this waste is taken to the Forres Park landfill where it is encased in concrete prior to final disposal. In the absence of an appropriate facility, and in light of weak monitoring capability in the country, it can be assumed that toxic chemical wastes are either flushed into the marine environment via watercourses, land-filled in what are designed to accommodate only domestic waste, or disposed in crude dumps throughout the country. 

Northern Range watersheds are becoming increasingly more degraded as a result of quarrying which was being carried out in the 1990s with no “environmental considerations”, with quarry operators discharging untreated effluent from wash plants directly into watercourses (EMA, 2005).  The result is the deposit of large quantities of silt into drainage courses particularly in the Aripo and Guanapo Rivers. 

Concluding Statement on the Impacts
It is evident, from the foregoing, that agriculture and industrial development have been planned and implemented without a clear understanding of the extent to which they can impact human health and the environment and harm prospects for the tourism and fishing industries.  Indeed, the unsustainable practices involved in agriculture are impacting the sector itself given soil losses and declining fertility caused by the denudation of hillside land by farmers. 
Some of the reasons for this are suggested in the following section.
4.0 Institutional and Policy Issues 
Official plans and policy instruments reflect an understanding, at some level, of the need to work toward sustainable development. This is apparent in the NEP, the Vision 2020 Draft National Strategic Plan, the draft Strategic Plan of the Forestry Division, the National Biodiversity Strategy and Action Plan, National Wetlands Policies – TT, the National Water Resources Management Policy, and the National Action Programme to Combat Land Degradation in TT.  These all advocate sustainable exploitation of resources, and commit to achieving sustainable development. 

In practice, however, the attainment of sustainable development objectives has been impeded by the disjointed and uncoordinated manner in which the policies and plans are being implemented.  A large number of public sector agencies are concerned with the issues raised in this paper, including those responsible for environmental management, socio-economic planning, land use planning, land administration, forestry, agriculture, industrial development, coastal and marine resources, water resources, water supply, and drainage.   The responsibilities are carried out by the individual agencies usually working in isolation with insufficient inter-agency cooperation and weak inter-sectoral linkages.

The planning regime in TT is such that economic planning is undertaken separate from spatial or land use planning each of which is carried out without adequate reference to the other. Economic development plans have been based in the past on five-year time frames, and more recently either on a one-year or year 2020 perspective. 

Decisions on land use are guided basically by the 1984 National Physical Development Plan, prepared in accordance with the provisions of the Town and Country Planning (TCP) Act, Chapter 35:01, that made proposals for the use and development of land in the country until the year 2000 which might not be relevant to current realities.  Moreover, the TCP Act does not give the Minister (with responsibility for town and country planning) the power to deal with agricultural activities carried out on land that is more than 0.4 hectare in extent.  As a result, almost all agricultural activity falls outside of the jurisdiction of the Minister, and cannot, under this law, be subject to the type of environmental evaluation and assessment that might uncover the potential for problems. 
Enforcement of the legislation for regulating high-impact development and land use activities has been weak or non-existent and a significant number of the offending developments were established without the required permission. It is noted that roughly one-third of the sand and gravel quarries were operating illegally in 2005 (MEEI, 2005). 

Significant additions and alterations have been made to the legal framework since most of the pollution incidents mentioned in the previous sections.  Subsidiary legislation under the EM Act has been passed including the Water Pollution Rules, 2001 as amended by the Water Pollution (Amendment) Rules 2006
; and the Certificate of Environmental Clearance (CEC) Rules, 2001 and the CEC (Designated Activities) Order, 2001
 which will strengthen the framework for dealing with activities which are not covered by the TCP Act such as animal husbandry operations and food and vegetable farming.

On the other hand the CEC (Designated Activities) Order, 2001 has recently been amended to de-regulate quarrying on sites of less than 60 hectares. These activities therefore no longer require a CEC, and consequently can be undertaken without environmental investigation and analysis. This suggests that the impacts of quarrying are not adequately understood, or might betray a lack of genuine commitment to sustainable development on the part of the decision makers.
5.0 Towards Sustainable Agricultural and Industrial Development 

Inherent in economic growth and development, of SIDS in particular, is the risk of damaging the resources upon which development depends. It is, indeed a major challenge to achieve development objectives while preserving the integrity of fragile ecosystems, but one that must be addressed if the potential for future development is not to be eroded by the degradation of the natural resource base.  The solution essentially involves striking the right balance between environment and development, one that would protect the first while allowing for a level of the other adequate to ensure a decent standard of living for all. 

The achievement of these ideals requires action on a number of fronts, some of which are explored in the following.
5.1 Planning for Sustainable Development
Planning that integrates the social, economic, and environmental spheres is critical to the attainment of sustainable development in TT.  Plans for the updating of the NPDP are long overdue and need to be fast-tracked.  The planning exercise must be undertaken with the participation of all of the relevant agencies in order to come up with a framework for the holistic development of the country. 

Work on the plan should be spearheaded by the Town and Country Planning Division of the Ministry of Planning, Housing and the Environment (MPHE) in collaboration with the other arms of the ministry including the Socio-Economic Planning Division and the EMA; the Land Management and Forestry Divisions of the MALMR; and the Water Resources Agency of the WASA.  The input of non-governmental organisations (NGOs) and private sector stakeholders is also essential to the identification of issues which require attention, and to the formulation of strategies that would receive widespread support.

An important element of the survey phase of the process would be a carrying capacity study to assist the planners to determine the quantum of development that the country can accommodate without exceeding the assimilative capacity of the social and physical environments.

Further, planning should be based upon a methodology that incorporates an integrated coastal area and watershed management or ‘ridge-to-reef’ approach that recognises the link between land use on one hand, and coastal and marine degradation on the other. 

The Precautionary Approach should be taken with respect to the allocation of land for the realization of economic development objectives at locations where the environmental impacts would be minimised.  The following guidelines are offered with respect to the allocation of land to various uses:

Conservation:

· All land that is currently under primary or secondary forest cover; and
· Other land that is steeper than 1:4, particularly where geology makes it susceptible to erosion and slippage, and where located within impact range of surface and groundwater resources. 

This might require the removal of some land from agriculture and its reforestation along with hillside land that has been disturbed by quarry activity. Preservation of existing forest and reforestation of degraded land is a cost-effective way of protecting the water resources, preventing soil erosion, and minimising the potential for flooding of areas downstream.  Vegetation will also provide sinks for some of the massive volumes of CO2 that will be emitted to the atmosphere with the completion and operation of the proposed smelters and other heavy industrial development.

Agriculture:

· Fertile soils (Class I to III of the existing land capability system) that have not already been put under built development.

Cultivation of good quality land can be undertaken without recourse to excessive fertilization.

Industrial Development:

· Land located such that the impact upon the environment would be minimised. 

The allocation of land to quarrying would, of necessity, be determined by the availability of the material, with controls being exercised by the State through lease agreements and by the regulatory agencies.  
More detailed plans should be based upon the watershed unit as opposed to political units such as municipalities. Plans at this level should include the layout of agricultural land based on subdivision standards that allow for buffer zones along watercourses to provide for the filtering of sediments, nutrients, and other pollutants and, hence, reduce the potential for the runoff of contaminated water into the aquatic environment. 
It is equally important that, once the planning exercises have been completed and the plans approved by Parliament, adequate resources are put into their enforcement.
The plans also need to include appropriate environmental quality and performance indicators designed to measure the effectiveness of the policies, as well as monitoring mechanisms that would give early warning of the degradation of resources. 

5.2 Educating the Public

One of chief barriers to the attainment of sustainable development is a lack of knowledge and understanding, on the part of the public at large as well as decision-makers in the public and private sectors, of the functions and values of the resources and the consequences of their continued degradation.  
An on-going programme of public education, awareness, and outreach is needed to disseminate information that will influence the required attitudinal and behavioural changes. This will raise awareness and provide the public with ammunition to lobby against proposals that are inimical to their welfare and to the health of the environment. The programme should involve the incorporation of environment and sustainable development concepts into education programmes at formal and informal levels and targeted to all segments of the population.  
The Ministry of Information should play a pivotal role in developing the programme in collaboration with the EMA and other relevant agencies. 

5.3 Reforming the Institutional Framework 

The realisation of sustainable development goals requires that attention be given to the institutional framework for protecting the environment in TT. An appropriate structure needs to be devised for securing the desired inter-agency collaboration and effective inter-sectoral linkages in the formulation and implementation of policies and plans, and in the decision-making process.
There is also need for a review of the legislation with a view to effecting whatever revisions are necessary for protecting the environment, including strengthening the capability of the relevant agencies to take enforcement action against violations of the law including the TCP Act, the Water Pollution Rules, and the Agricultural Fires Act, Chapter 63:02. It might be time to review the CEC (Designated Activities) Order, 2001 to ensure that all potentially high-impact activities are listed. In this regard, the GOTT, would be well advised to re-consider the decision to remove control, through the CEC process, on what might be a significant chunk of the quarry industry. 

There are some pieces of legislation already on the books to which attention should be given as a matter of urgency.  Among these is the Marine Areas (Preservation and Enhancement) Act of 1970 by which the BRMP was established. The cost of enforcing this law by updating and implementing the management plan is expected to be a small fraction of the value of the benefit derived, as the operational management cost of a marine protected area is estimated to be less than 0.2 percent of the estimated global value of a square kilometre of reef or mangrove (UNEP-WCMC, 2006). The estimated total annual operating costs of St. Lucia’s Soufriere Management Area, which is similar in size to the BRMP, is less than US$150,000 (WRI, 2008). 

5.4 Planning for Agriculture 
The main objective for the agricultural sector should be to boost food production to keep pace with demand and to lower or stabilise food prices while maintaining the ecological integrity of production systems.  

One of the measures announced in the 2008 budget is the establishment of a Special Regime of incentives for new farms.  Such a programme should include subsidies that encourage the adoption of sustainable agricultural practices such as agro-forestry (which would provide the added benefit of increasing tree cover that would help to sequester CO2) and the cultivation of tree crops on sensitive hillside as opposed to vegetable crops land. Farmers should also be rewarded for engaging in good agricultural practice (GAP) including strict soil conservation measures, the utilisation of organic fertilisers, and integrated pest management (IPM).  Farmers on hillside land should be encourage and assisted to employ practices such as contour ploughing, and ‘no-till’ or ‘low-till’ methods of cultivation which would leave crop residues on the ground to both increase organic matter in the soil and to prevent erosion.  
A research service should be developed to identify farming systems which would allow for agriculture and the environment to work in symbiosis, enabling satisfactory crop yields without harmful trade-offs, while still ensuring satisfactory profit levels for persons engaging in commercial farming.
Planning and implementation of agricultural projects should benefit from work that is being undertaken by the NGO community such as the Caura Valley Farmers Association (CVFA) which practises a system of Ecological Crop Management (ECM), utilising non-chemical means of pest control and fertilization. The approach of this group includes companion planting to provide a mutually beneficial pattern of cropping; strip cropping that separates crops by family and susceptibility to pests and diseases; inclusion of pest repelling plant types such as marigold; and the utilisation of safe pesticides and biodegradable mulches.

The proposed agricultural development in the Courland area should be informed by the work of the Buccoo Reef Trust which is undertaking a Land-Use Planning and Watershed Restoration project in the Courland Watershed and Buccoo Reef area that is intended to prevent further degradation of the watershed by agriculture and other land use activities.  

5.5 Planning for Industry
One of the main aims of policy for sustainable industrial development would be to force industrial operators to internalise environmental costs by applying the ‘polluter pays’ principle.  This would encourage industry to invest in measures to mitigate or altogether prevent environmental damage, or it would provide the financial resources for the State to do so. With respect to the former, it is noted that the National Energy Corporation (NEC) is planning to replant a larger acreage of mangrove than will be destroyed at the proposed site of the Essar plant.  Proposals such as this must be viewed with caution given the difficulty of locating sites with the ecological characteristics required to support mangrove ecosystems and the failure of similar initiatives in other countries with a more favourable track record of environmental protection. 

There is also need to design and establish an integrated waste management system (for liquid and solid waste) that would include the development of a facility that would provide for the safe storage of hazardous industrial waste utilising environmentally sound waste-management technologies.  

In addition, Government needs to exercise a greater degree of control over the quarry industry through taking action against squatters and enforcing conditions attached to leases of State land. The requirement for the rehabilitation of land that has been mined is already included in leases and should be aggressively enforced.  The fact that around 80 percent of all of the quarries are located on State land (MEEI, 2005) should facilitate far more effective regulation of the industry. 
The carrot in the package would include economic incentives such as tax breaks to industry to reduce or altogether prevent pollution.  Government should collaborate with industry to undertake research to determine technology appropriate to achieving cleaner production including through process changes and the utilisation of alternative sources of energy such as solar power. The services of local agencies such CARIRI, the Sustainable Environmental Development Unit (SEDU) of the UWI, and the UWI Centre for Economic Development (UWICED) should be utilised toward this end. 
The NEP stipulates that programmatic or strategic EIAs to determine additive or cumulative environmental impacts may be required where a number of “large-scale industrial projects are concentrated in a defined area”. As the EM Act mandates all governmental entities to conduct their operations and programmes in accordance with the NEP it is anticipated that the proposals and plans laid out for the energy sector will be subject to this type of analysis and assessment. This strategic or programmatic approach will allow for the capture of the cumulative and synergistic impacts of development proposals, and should be applied to all major macroeconomic policies, and to programmes that are likely to impact the environment in any significant way. 

Large industrial operators should be encouraged to participate in initiatives such as the Nariva Swamp Restoration and Carbon Sequestration Project which is being undertaken by the EMA in collaboration with the MALMR.  This project involves the restoration of the swamp ecosystem by planting of forest trees on land deforested by farmers and restoring the natural drainage regime.  The reforestation component is expected to cause reductions in GHG emissions through the purchase of sequestered CO2 by high-emission industries (TT Newsday. 2008). This project should be monitored and replicated in other wetland ecosystems and in other areas that have been deforested.  Funding can come from industry, and community based groups (CBOs) can be involved and financed out of the resources of the Green Fund
. 

Conclusion 
The environmental impacts of agriculture and industry covered in this paper are only part of the cause of the degradation of the environment. Sustainable development initiatives also need to address the pollution of the air by industrial activity as well as by agriculture which can have the effect of increasing GHG by converting soil carbon into CO2 and by the release of large amounts of methane and nitrous oxide from livestock.  

The problem also needs to be addressed within the context of development as a whole, including all forms of built development.  The land use planning prescriptions listed earlier will achieve this objective. In addition, as stressed by the MEA, the indirect drivers of change, including population change and cultural factors, need to be addressed along with external drivers such as sea level rise and increased storm intensity associated with climate change and warming seas which have already been impacting coral reef ecosystems throughout the Caribbean. 
Finally, we need to understand that a genuine commitment to sustainable development requires a willingness to sacrifice short-term profit for the long term survival of the human race. 
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� This legislation requires any person intending to release from a registrable facility (including agricultural and industrial facilities) a water pollutant that is likely to cause harm to human health or to the environment to obtain a permit from the EMA.


� The CEC legislation stipulates that a certificate of environmental clearance is required for a specified list of activities, some of which are to be subjected to environmental impact assessment (EIA).


� The Green Fund was established to provide financial support to community groups and organizations for the remediation, reforestation and conservation of the environment.  
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