	Part III: Related Reports 
Chapter 12 - Applying S&T to Agriculture
	 




Document(s) 12 of 20 


	

	


This chapter focuses on the development potential of the agricultural technologies now available from Viet Nam's S&T institutions. These are available for almost immediate application in the development of Viet Nam's agricultural, forest, and fishery sectors, the principal sources of national income. Further, Viet Nam's incomplete integration of its S&T policies into its development policies has had detrimental effects on its implementation of strategies for economic and social growth. This chapter briefly examines these contentions and suggests an alternative path for liberating the productive energies of Viet Nam's people and applying these energies to the development and modernization of Viet Nam's social and economic pursuits. 

This alternative path rests on the belief that a national S&T policy is the core instrument for building the foundations for the social and economic development of the country and that the quickest and most immediate way to expand the nation's economy lies in a technological transformation of the agricultural sector from farm to consumer. The S&T basis for such a transformation exists now and is constrained only by the ambiguities and contradictions in three central development policies: an S&T policy that focuses on building almost from scratch an economy based on high technology and industrialization; a domestic economic policy that inhibits private economic activity through a system of controls and licencing while giving monopoly or quasi-monopoly powers to SOEs that are only marginally competitive domestically and decidedly uncompetitive internationally; and a foreign economic policy that seeks Vietnamese membership and participation in international bodies and trading blocs that within a few years will open the economy to the very chill winds of global competition. 

The economic and social development of nations with proud histories and ancient traditions and artifacts can be achieved through the application of science-derived technologies to their citizen's productive activities. In reviewing the present S&T-policy documents available to the Mission, we found an underlying neglect of the potential to develop the country by modernizing its traditional sectors of agriculture, forestry, and fisheries. 

A strong education policy at all levels is a precondition for the modernization of Viet Nam's economy. An early and strong S&T involvement in fostering the modernization of the traditional productive sectors would open employment opportunities, increase prosperity, add to the national tax base, and contribute to meeting Viet Nam's short- and intermediate-term foreign-exchange requirements. These earnings will be critical to realizing the longer term industrialization goals of the strategy. To be more than a failed dream, the vision of industrialization with high-technology activities, large investments per worker, and an extensive base of advanced S&T-development institutions must be supported by a strong national economy. 

To provide the central core for longer term social and economic development, a national S&T policy must begin with an assessed inventory of productive resources. This inventory must include a realistic appraisal of natural resources, geographic advantages, human resources, skills, state of technical knowledge, and the capacity and capability to increase the social and economic products these resources can provide. The next step is to formulate the strategic policy to provide the operational foundation for obtaining real output from this national resource base. S&T policy in not a dream: it begins with a rigorous assessment of the production potential in the here and now, and its policy contributions emerge from an equally rigorous appraisal of what must be done. 

The review and assessment of resource inventories is crucial to screening alternative development paths and opportunities. Each must be evaluated for its time boundaries, skill requirements, costs, and returns. These parameters determine the final composition of a phased strategy to be implemented in the years ahead. S&T strategic vision must explicitly embrace the parameters that condition the tactics of policy implementation. 

The evaluations and assessments underpinning Viet Nam's current S&T strategy were unavailable to the Mission. It is not possible, therefore, to comment critically or usefully on the wisdom of focusing on IT, biotechnology, new materials, and automation. It is possible, however, to comment critically on what seems to be neglected. 

From a miscellaneous set of external (often, nongovernmental) reports, documents, and interviews, we found that the paths outlined in Viet Nam's present S&T policy have a strong bias in favour of manufacturing and industrial technologies. This results in serious neglect of opportunities to make better use of the nation's traditional human, land, water, and coastal resources. Our belief is that these traditional resources, now employing about 70% of the work force, can quickly and easily be made very much more productive. There seems to be overwhelming evidence that the productivity of the primary-product sectors can be enhanced through the spread of advanced high technologies, but also with relatively simple, often low-level, technologies. Many of the needed technologies are already available in Viet Nam; many more can easily be acquired from neighbouring countries or abroad. 

The bias in favour of high technology and industrialization in Viet Nam's current S&T policy was ably defended by many of senior government officials we met. But the scientists and researchers in agriculture and forestry expressed, almost universally, the concern that the increased productivity possible in these sectors was not included in the current S&T strategy, as a full and complementary development path. Those not resigned to being neglected by the formulators of S&T policy (and there were a few such people) argued with conviction and intensity that they held the technological tools; with relatively little investment, the country could bring the traditional sectors to much higher levels of output through improved farming and forest-exploitation methods and improved postharvest and food-processing techniques. The Vietnamese government would only need the political will to reform many of its economic-development policies and to carry these reforms through with constancy and vigour. 

These scientists and researchers believed that the case for emphasis on the traditional sectors had not been made. They argued that it could be made if S&T policy was more broadly defined, made more broadly analytical, and brought into more comprehensive focus. They suggested that this would require appraising the nation's natural-resource potential, its dynamic and innovative agricultural economy, its highly fertile soils and irrigation-water availability, its huge potential for renewal forestry, its abundant fresh water and marine fisheries, and its recent advances in aquaculture. 

In the remarks that follow, the emphasis is on the agricultural sector. Because of time limitations, the other primary-product sectors of forestry, fisheries, and mining were not included in the Mission's visits, although there was some discussion with foresters at the universities visited. However, from some comments made during the Mission's discussions, it seems evident that similar impressive gains in output might be found in these sectors with the adoption of modern forestry practices and the transformation of the rather basic technologies now in use in the mining sector, especially an upgrade of the mineral-extraction methods. 

The Mission is of the view that an early and detailed formulation and implementation of a focused policy for the modernization of Viet Nam's agricultural technologies would lead to easily secured, very large dividends: prosperity, enlarged employment opportunities, and social advance in the country's rural areas. We are also convinced that this would give a significant lift to the national budget, the gross national product, and the nation's current-account balance. 

Primary products (excluding oil and petroleum) and rural services to primary-product producers account for almost two-thirds of Viet Nam's GDP.2 In the past few years, these sectors have experienced a restored dynamism in growth, with rates now exceeding 4% per annum. This dynamic has likely created the conditions needed to sustain a concentrated short-term push to maintain the present momentum and further liberate the productive energies of the almost three-quarters of the Vietnamese people who make their living working with primary products and who thereby contribute the lion's share of national economic well-being. 

The inventory: assets

Viet Nam has at least eight separate identifiable agroecological regions. Each region has been well studied by scholars, and their work is well documented. Each has it own set of advantages and disadvantages. Regrettably, the Mission did not have time to visit each region or to undertake a comprehensive review of each region's present and possible future productive potential. However, we did visit the Mekong Delta region, and we were impressed with the following resource inventory: 
· The competency of the farmers was impressive, along with their knowledge and their capacity as producers of rice, fruit, livestock, and an array of other products wrested from the land and nurtured with their care.  
· The innovative drive among these farmers who adopted and adapted new rice-farming,3 fruit-orchard, and livestock-rearing technologies (among others) that have provided rural areas and the agricultural economy with a strong growth dynamic.  

· The climate and soil can produce an abundance of food for both farm families and the market.  

· High-yielding rice varieties are remarkably uniform (indicating the high purity of varietal seed sources), well tended, and without serious signs of nutrient deficiencies or significant damage resulting from pests or plant diseases.  

· The poultry and hogs we saw were of good quality, and the meat products were of a commercial standard, although the technologies used in the meat-packing industry will be in need of some obvious upgrading if Viet Nam's prepared livestock products are to enter the more demanding regional and global markets. If the meat-processing industry is modernized and some innovations are made in the transportation infrastructure, Vietnamese meat products will easily find ready markets in China, Hong Kong, and other Southeast Asian nations.  

· Also impressive were the Mekong Delta research institutions for rice and fruit. Both the quality of the research and the research staff's strong desire to make their work relevant to the farming community were very evident and impressive.  

· These research institutions will be national assets in Viet Nam's quest for rapid economic growth. Properly supported, they will be powerful sources of new farm-level technologies. The applied orientation of the staff will ensure that their findings are passed on to the local extension services and directly to farmers through demonstrations and training programs. Both of the research institutions we visited work with very small budgets and in relative isolation, with limited, but very important, information access to international sources of advanced technologies.  

· Can Tho University has a major agricultural faculty, with an aggressive teaching and research program in agricultural sciences that is pioneering in the development of direct contact with local cultivators. The Mission believes that this academic and out-reach institution should have greater interaction with the region's research institutions of the central-government ministries, through formal linkages, including personnel sharing. Such linkages would be likely to generate a strong synergy among all the region's research, administrative, and educational personnel.  

· The Mission was gratified to learn of close collaboration occurring between the Mekong Delta research stations and international agricultural research institutes in Asia and abroad. These links are an important source of varietal material for local adaptation, knowledge of the latest agronomic and other scientific practices, and interchange of information and data through interaction with a worldwide network of researchers.  

The inventory: liabilities

The Mission learned of several constraints to the rapid expansion of agricultural output and a more productive agricultural economy in both the Mekong Delta region and in other parts of the country. These must also be included in the inventory: 
· Realized farm-gate prices paid to the farmer for rice and fruit are depressed because of the unequal marketing power of many farmers against a few middlepeople buyers. It is hoped that the new cooperative law will encourage farmers to mount a combined front to redress this imbalance of power between buyers and sellers. The Soha State Farm in Can Tho Province is an important buyer of rice in the region and is well equipped to provide postharvest services for the farmers in the immediate area. But more needs to be done to encourage farmers to form informal groups to market their surpluses and ensure a fair return for the risks they take with their innovations and for their investments in family labour and purchased inputs.  
· Discrimination against Vietnamese rice in the international export market appears to result from a lack of a widespread use in Viet Nam of modern postharvest quality-control technologies, such as dryers, sorters, and high-tech storage facilities. The Mission learned that some Vietnamese rice (as well as coffee) was being purchased by off-shore middlepeople at lower than the prevailing international prices; the purchased rice was then sent to Singapore (and perhaps to Hong Kong) to be sorted, dried, regraded, and resold in the international market at full value, with the difference pocketed by these enterprising middlepeople. In response to a query as to why this was not being done by Vietnamese exporters, the answers were fuzzy, but central to them was the monopoly role of the two large rice-exporting SOEs, VINAFOOD 1 and 2, which dominate the rice-export sector. Other factors were the use of export quotas that channel export opportunities to a select few dealers, a lack of ready investment capital to facilitate investment in rice-processing equipment and improve quality for both the export and domestic markets, a fear of obligations under the rice-export tax, and the general difficulty of mobilizing private-entrepreneurial activities to compete in a business that is now a state-dominated activity. One informant said that "government will not allow private or joint investment in this kind of activity, it would compete with the SOEs."  

· These responses suggest the need for a comprehensive S&T policy that is detailed, that is supported by the nation's political power structure, and that clearly defines the role of the financial and market sectors in supporting adoption and spread of new technological innovations. In this example, investment in postharvest technologies would raise the quality of Vietnamese rice exports, which would in turn command a higher price. Making such opportunities for such investment available to the private sector would introduce competition in marketing from farm to consumer, releasing a dynamic that would foster more innovation and technological change at all levels of the rice economy.  

· The rice anecdote is not an isolated case. The same stories of poor quality control over exports and the consequent loss of foreign-exchange earnings were cited for coffee and rubber, and this may apply as well to other primary-product exports.  

· At Mekong Delta universities and research institutions, people felt a sense of isolation from the main stream of the scholarly work in their disciplines. They explicitly hoped for the early introduction of ITs to break this isolation by opening easy access to information sources and interactive exchanges with professional colleagues within and beyond Viet Nam. The research workers and institute administrators found the fax machine an important part of their information access.4 Already, some of the Mekong Delta scientists are talking about extending ITs, such as the Internet or local Intranets, to farm and rural communities (based on the local schools or community centres) to transmit the latest findings of their research and experimental work to their rural clients.  

The promise

This section focuses on the intersection of S&T and economic development. If Vietnamese S&T policy has a legitimate claim on the resources of the nation, it must focus on operational goals to ensure that S&T is applied to further economic and social growth. A central concern of the people who formulate S&T policy must be to diagnose and integrate aspects of general and specific economic development to establish and foster the conditions conducive to technological innovation. These are prerequisites for the transformation of the national economy. In what follows, we touch on many of the elements needed to mesh a robust S&T policy for innovation with aspects of economic policy designed to promote growth and development. 
The current S&T policy for Viet Nam has been criticized for being oriented to urban growth and capital-intensive industry and thus ill-suited to the economic structure of an agrarian, small-business society. This is not to question the wisdom of a longer-term urban-industrial orientation. The issue is one of timing, phasing, and building from strengths. 
There is little justification for society as a whole to bear the immediate risks of this segment of the economy, given the nature of primary-product production and marketing, the economic services required by primary-product producers, the weather and other risks borne by people engaged in primary-product enterprises, and the volatile characteristics of primary-product pricing and markets. The present emphasis on primary-product service SOEs should be reconsidered in this light. A case in point is the acquisition and handling of fertilizer by the Viet Nam General Corporation for Agricultural Materials (VIGECAM) and other parastatals (notably provincial administrators). After the collapse of arrangements with COMECON, in the early 1990s, VIGECAM and the provincial authorities imported fertilizers almost unchecked, certainly uncoordinated, and by 1993, the country had a large oversupply. As a result, in 1994, VIGECAM received the authority to import 60% of total estimated fertilizer needs. This has lessened some of the problems of oversupply, but the internal distribution to meet the timing demands of local crop cycles still has many problems. 

Fertilizer shortages in some regions at particularly critical times in the planting and manuring cycles for various crops is an oft-cited farm-supply complaint. Because Viet Nam's agriculture is very diverse, regional crop cycles create differing peaks and troughs in farm-level fertilizer demand. Rainfall and flooding uncertainties add additional difficulties for anyone attempting to make smooth predictions of farmer off-take. Thus, the central supply agency and the parastatals face problems with local shortages in one region being out of phase with an oversupply in another part of the country. Viet Nam bears the costs of wastage in storage and in extra transportation levies to move supplies among regions, the losses in lowered crop output resulting from underfertilization, and the frustration of farmers with their difficulty operating a nationwide supply system. Indeed, as long as fertilizer (along with other farm-supply products) is handled by a single major SOE controlling a centralized procurement and distribution network for the entire nation, the people of Viet Nam will be bearing unnecessary risks and incurring unnecessary costs of state-sponsored inefficiency. 

In other countries, these risks and costs fall on a group of private importers and distributors, who deal in relatively small lots of fertilizers and are in close touch with the local needs, local microclimatic variations, and the immediate demands of the relatively small, geographically scattered, rural-farm communities they serve. The flexibility of a private agribusiness-service sector is the key to meeting and controlling the social costs of the decentralized and inherently risky economic conditions of producing primary products. Transferring these risks to local markets and local businesspeople means transferring the costs from society to competing individual entrepreneurs. A strategy of building a strong, private agribusiness sector in the rural areas would transfer these manifold risks of primary-product industries to individual businesspeople and provide rural producers with a competitive array of services tailored to their local circumstances and needs. 

Average rice yields in Viet Nam are already greater those of many Asian countries. But yields per hectare per crop in the best-endowed areas of Viet Nam are lower than those in similar rice-farming areas in the more advanced Southeast Asian nations. The fault is not with the farmers or the research stations. The fault is with the inadequate support systems available to the farmers. We characterize these systems as follows: 

· An underpaid and undertrained extension service, often isolated from the mainstream of agricultural research (difficulty attracting agricultural graduates to the rural areas has weakened the provincial extension services and was often cited as a significant impediment to the on-the-ground effectiveness of extension workers, who are the principal means of transferring new farming technologies to cultivators);  

· Poor communication and incomplete demonstrations of the latest farm production and cultivation technologies;  

· Premodern methods of caring for livestock;  

· Inadequate postharvest facilities;  

· Primitive, often exploitative, marketing systems; and  

· Weak communication of market information, prices, and harvest expectations, notwithstanding the effectiveness of rural radio as a notable exception.  

Television programs directed at farmers are now being tried and appear to be very effective, as well as being appreciated by the rural audience. Videotapes that extension workers can leave in the villages for people to further study also appear to be effective ways to demonstrate new production technologies. It seems likely that as mass-communication techniques improve and as the universities and extension services gain more experience with them, many of the present deficiencies in communicating new technologies to the rural peoples will be overcome. 
Weaknesses of particular note can also be found in the timely availability of crop-production inputs and the storage and processing plants that should make up the infrastructure of a modern agricultural economy. Although these inadequacies cannot be rectified easily or quickly throughout the whole country, Mission members believe an aggressive early program of modernization, focused on regions with high production potential, can generate large dividends through the rapid expansion of farm output for domestic and export markets. With suitable policies and implementation tactics, foreign-market studies supported by aggressive marketing of a Vietnamese agribusiness community could make the agricultural sector the early engine of remarkable growth. Rural investment would increase greatly and create thousands of new jobs, with relatively low investment per worker. This would also be a vibrant source of the foreign exchange and domestic savings needed to establish the industrial base for subsequent phases of the S&T strategy. 
Viet Nam has more productive natural resources in agriculture and coastal fisheries than its neighbours. These should be exploited in the first stage of the nation's growth strategy. The tactics for implementing such a strategy should become central to a phased S&T policy. Critical to the implementation tactics of the early phase of this strategy would be the role of the government in ensuring fair agricultural markets and providing a safety net for the risks of weather and price fluctuations that must be borne by the farmers. 

Government programs are needed to encourage the private sector to expand the agribusiness sector to provide farm-product processing, supply farm inputs and input-use advice, and generate new employment opportunities in rural communities, agricultural-service centres, and villages. A strong agribusiness sector would ensure the sustainability of a powerful dynamic in rural areas. 

The Mission did not visit the uplands or more remote areas of the countryside. People who knew more than the Mission members about Viet Nam, expressed caution over the inadequacy of the rural infrastructure in many parts of the nation, to support a dynamic rural service sector and agribusiness complex, especially the inadequacy of market facilities, roads, transportation, communications, and available electric power. To rectify these difficulties will take time, but a vibrant rural sector in the early stages of growth offers the promise of an expanded tax base, which can finance social investments in rural infrastructure. 

For this reason, the Mission suggests initiating the proposed strategy in areas of high production potential, with embryonic off-farm appurtenances of a modern agricultural and rural economy. As the development strategy unfolds, tax receipts from the new prosperity will enable the various levels of government to launch and sustain these activities. And in line with current practice, the government should continue its supervision to ensure fair markets, encourage farmers to cooperate in handling and selling their crops and livestock, and enforce weights and standard measures for farm products and purchased inputs. 

If the government takes these actions and follows up with a determination to make them effective, it will establish the enabling conditions to garner the domestic and foreign investment needed for Viet Nam's agricultural transformation. Investment in the much larger agricultural-infrastructure projects in irrigation and drainage and in building a fertilizer and agrochemical and -machinery industry could follow in the later phases of an overall industrialization program. 

This chapter has given little attention to the agricultural economy's increasing need for plant nutrients. A 1996 report of the Food and Agriculture Organization of the United Nations (FAO) "Fertiliser Donation and Distribution: Viet Nam, Project Findings and Recommendations," reviewed the results of fertilizer-demonstration trials in five rice-growing areas of the country, covering a total of 769 ha. These trials indicated that farm applications of fertilizer were considerably below economic optimum. Regression analysis of the FAO results, adjusted for regional differences, indicates that additional fertilizer, especially added nitrogen, increased paddy yields by more than 0.41 Mt/ha for each 10 kg/ha of additional N and P2O5 over present farm-level applications. Overall, fertilization rates in Viet Nam are below those of the other Southeast Asian countries. It is highly probably that as new rice varieties are developed and as the rural-agroindustrial infrastructure expands to better serve the farm economy, demand for fertilizer will grow rapidly. Newly discovered gas fields off the coast of Viet Nam promise a domestic feedstock supply for the manufacture of nitrogen fertilizers, such as urea. The decision to manufacture will depend on the relative economics of the classical make-or-buy choice of any manufacturing enterprise. But whether from domestic sources or imports, farmer adoption of new rice varieties now being developed within Viet Nam will increase the demand for local supplies of fertilizer. This demand will only add to the already substantial growth in fertilizer use resulting from current trend toward commercialization in the agricultural economy and its greater orientation to the production of marketable surpluses and cash crops. 

The doubts

In discussing the impediments to energizing the agricultural sector, the mission encountered many people with doubts. The agricultural scientists and researchers had little doubt that it could be done but doubted the sustained resolve of the government to mobilize and sustain such a strategy. Each had his or her own vision of what could be done, and each had priorities that closely paralleled the observations of the others. Mission members found the observations penetrating, often insightful. Indeed, we observed and were greatly impressed by an agricultural-research establishment that had accomplished multitudinous tasks on minuscule budgets. We found this all the more impressive because of the extra-heavy burden of rigid and bureaucratic administrative processes unsuited to providing flexibility in the management of research. It is not surprising, therefore, that their doubts reflected a wariness about the lasting quality of a program requiring the continued attention and steadfast resolve of government. 
Other doubts were focused on the international market for Vietnamese agricultural products. The contention was that this market is fraught with quality and price barriers that Viet Nam cannot hurdle. In fact, no one has really ever assessed or tapped the market for high-value Vietnamese products, such as fruits, vegetables, fish and livestock. To successfully enter this market, the national development strategy must be built on a postharvest food-processing infrastructure to prepare, package, and handle perishable products to make them a valued item in regional or global markets. To pursue sales in these markets, it may be useful to seek the help of large multinational food and agricultural-product export firms to assist or, better still, to invest in developing an international market for Vietnamese high-value food products. 
The marketing problem is, in fact, not unduly complicated. The development of a food-industry infrastructure involves a fairly straightforward application of well-known technologies and business principles. With the right investment incentives and government policies that foster and encourage private investors to build storage facilities, refrigerated depots, meat-packing plants, food processing factories, and transport capacity, the international market can be opened to Viet Nam's exports. Viet Nam's Southeast Asian neighbours did just that. Their experience provides a valuable lesson in how to walk the road to success in international agricultural marketing. 

Most of the doubters were people who implicitly despaired of improving Vietnamese agriculture because of its small farm sizes and its current backwardness. The Mission did not seriously entertain these objections, as development models based on primary products were successfully launched under virtually identical conditions in the neighbouring countries of Southeast Asia - a region with very small, intensively cultivated farms. 

Agriculture and the environment

The research scientists raised a caution centred on the impact of high-intensity farming on the natural environment. For example, difficulties are almost certain to arise in controlling pests and diseases, and these need to be taken very seriously. The solution to this difficulty, however, rests on the talents of the same scientists who raised the concern. When challenged, these scientists offered many solutions to this problem, all resting on innovative research, the spread of new plant varieties, and improved methods of integrated pest management. 
Mission members familiar with agriculture added the maintenance of soil fertility as an environmental caution, although this not raised specifically by the Mekong Delta farm scientists. High-yield, high-intensity farming can deplete soil nutrients, especially trace elements vital to sustaining crop yields, and in the upland areas it will be necessary to constantly monitor the condition of the soils. Such monitoring can have its beneficial side: the baseline analysis of the soils often reveals previously undetected but correctable nutrient and soil-structure problems that limit the initial productivity of land. 
Of more general concern to scientists and researchers in the Mekong Delta (and a valid concern in other agroecological areas as well) is one the Mission takes very seriously. It is the impact of high-input, intensive farming on the environmental balances of the Mekong Delta's complex hydrological ecosystem. This matter will require careful long-term research, but it should not be forgotten that development and population pressures in the region are already causing alarm, as they are an immediate threat to the unique ecology of the Mekong Delta. A few signs show this threat abating under current trends and conditions. In fact, it would be a gratifying result if a new agricultural-development strategy is launched in the Mekong Delta with built-in environmental safeguards and amelioration, included in its design and implementation. 

The agricultural-research milieu

Visits to agricultural universities and research institutes revealed a dynamic, strong research establishment, supporting the acquisition, adaptation, assimilation, and development of modern technologies suited to Viet Nam's agricultural economy and production environment. Two examples are worth specific mention: 
· The Cuu Long Delta Rice Research Institute (CLDRRI) is working to adapt a new variety of rice that offers significant yield increases for Mekong Delta and other rice farmers. The base genetic material was supplied from the International Rice Research Institute (IRRI) in the Philippines. Tests and adaptation trials are now under way at the CLDRRI. The new variety is of long duration, to bring it through the rainy season, with harvest occurring after the rains. This is an important attribute if yields per hectare are to be as high as predicted. Harvesting after the rains in the dry season reduces the need for artificial drying and a concomitant investment in dryers.5 The long-duration growing season intercepts more light for carbon fixation from photosynthesis, a major element in higher yields. The long season will also open greater opportunities for integrated pest management, thereby reducing reliance on pesticide chemicals. The new genetic materials give the plant an upright stature, with stiff straw that can support a long and heavy panicle. It tillers well and, with proper fertilization (it does require heavy applications of nitrogen) it permits high plant-population densities, another lift to yields. Presently, these new varieties yield 14–15 t/ha of paddy per crop.  
· The CLRRI will cross this exotic varietal material with locally adapted varieties to preserve pest and disease resistance of the Mekong Delta environment and, after testing and demonstration, will release the newly adapted varieties to local cultivators. Discounting experimental yields and assuming that the yield potential of the basic genetic stock is preserved, perhaps even enhanced, the release of varieties incorporating these new genes may increase the average production of a typical Mekong Delta rice farm by one-third to more than one half.  

· The CLRRI has strong ties with the IRRI. It participates in the international rice biotechnology network, sponsored by the Rockefeller Foundation, and has close contacts with other rice-research centres in India, Southeast Asia, and elsewhere abroad. These contacts bring a flow of information that keeps the CLRRI research staff members abreast of new developments in their disciplines, and enables them to provide up-to-date information to farmers.  

· The Long Dinh Fruit Research Centre (LDFRC) is selecting superior clones for many different fruit products produced in Viet Nam. LDFRC researchers are certain that Viet Nam has an enormous unfilled domestic and export demand for all of these many fruit varieties providing they meet the quality requirements of these markets. The LDFRC's international ties with Australia, India, Indonesia, Israel, Malaysia, Taiwan, Thailand, and the United States, to name but a few of its collaborators, keep the centre well abreast of what is happening outside Viet Nam. Efforts to free the nation's citrus farmers from the devastation of the green disease, which destroys the tree stock of the citrus orchards, are among the LDFRC's most important applied-research activities.  

The staff members at both the CLRRI and LDFRC will become eager users of a newly introduced system of e-mail when the global Internet is more widely available in Viet Nam, and they are looking forward to using it to extend their interaction with other research organizations throughout the world. 
The Mission was most impressed during its visits to the CLRRI and LDFRC with the strength of the orientation and dedication of the staff members to their scientific and academic responsibilities. More impressive, however, was the research scientists' dominating concern to develop and transmit new, adapted, and tested productive plant materials, cultural practices, and knowledge to their farmer clients, enabling them to enhance farm incomes and agricultural output. The CLRRI and LDFRC were, however, not alone in their concern to serve their clients. Virtually all the institutions engaged in furthering the course of national economic development had a strong sense of serving the nation through the application of new technologies. This topic dominated discussions at the food-technology and agricultural-research institutions and at the agricultural universities working on research, teaching, and rural extension. It was the central topic at provincial departments of S&T, at environmental project centres, and at the planning departments and chambers of commerce in major cities. 
Virtually without exception, however, our discussions with personnel at these centres and departments revealed a high level of frustration with how slow, confusing, and contradictory were the government policies they were expected to administer. In the end, they expressed widespread frustration over difficulties influencing and making more realistic the policies they were supposed to work with and implement. As one person put it, 

We work with the best we can and develop new opportunities for the people we are supposed to serve but we have no voice in the policies of the Government. At our level these policies seem too often to ignore what our clients want and need and which can only be provided if the Government permits or directs. We know the problems of the people, but we have no role in making or implementing — or should I say, the non-implementing of — policy.

Others added that the opportunities to liberate the productive energies of the people were all around them, but, as another person put it, the liberation "seems to be stymied by but a conscious failure of government to act or even permit others to act." Even the most dedicated public servants privately complained that policy duplication, policy conflict, policy ambiguity, policy uncertainty, even policy vacuums, conspired in one form or another to restrict and constrain their ability to fulfil their responsibilities and obligations as public employees. In the summation of one senior official, "the main issue facing the economic development of Viet Nam can be summed up in three words: Policy, policy, policy!" 
The need for large investments in postharvest technologies is a particular case in point. This need is evident to the researchers in all the institutions dealing with farm crops. The necessary technologies are known. They can be imported or obtained in Viet Nam. In fact, Vietnamese firms have designed and produced some machines needed to protect farm harvests. But people who have tried to take advantage of the commercial opportunities offered by investments in postharvest activities expressed frustration with a policy framework they claim provides more disincentives than incentives for firms to commercialize technologies and their downstream applications. 
A scientific constant the world over is that the public-sector researchers, university professors, and extension workers of a nation are not content with their pay scales. This discontent was forcefully expressed at our meetings. It was claimed that public-payroll researchers in food and agriculture receive salaries one-half or less than those paid in the private sector. The discrepancy causes low morale, a continuous search for better career prospects, and in too many cases the researchers' taking second or third jobs or consultancies to augment personal income. Frequently, these extracurricular jobs supersede, in time and attention, the original public-service contract. More crucially, low wages discourage the truly talented researchers' entering the public service, which consequently reduces the excellence available to serve the needs of the nation. Indeed, the wonder is that taking into account their salaries and the conditions under which many of them live and work, these researchers and teachers are as dedicated and involved in the work they do as they are, as well as in the service they give to their clients. These problems must be expected to increase as Viet Nam's economic transformation proceeds. This matter should be addressed in the forthcoming national S&T strategy. 

Mission members with experience in other research and university institutions abroad were deeply impressed with the very high level of technical competence and professional skills of the people the Mission encountered, despite the pay and conditions. Because the time the Mission spent at the research institutes and universities was so brief, many of the members were strongly tempted to prolong their stay at most of the places visited, to profit further from discussions with the talented people who extended their hospitality and gave so generously of their time and wisdom to the outside intruders. 

The issue of fair compensation for the scientists and other research workers should become a high priority for an appropriate pay-review body. Perhaps the government should consider establishing a formal Viet Nam Agricultural Service cadre for people who qualify as highly skilled and trained professionals, with appropriate emoluments and in-place promotions and salary increases, reviewed for each member of the service every few years. As an added bonus, the prospect of joining an elite service on graduation might reverse the disturbing decline of the past few years in student enrolments in the agricultural faculties of the nation's universities. 

Inadequate research budgets are also a worldwide complaint of most research institutions. Again, at least in the case of agricultural research in Viet Nam, the research workers seem to have a valid complaint. External ODA to the universities and research institutions provides an important budgetary lift that appears to be well and properly used. However, as a leading researcher put it, 

They [people at his government ministry] have given us more autonomy in how we formulate and carry out our research and have told us to contract with the private sector for research projects. But we serve farmers. Who among them will contract for our research? We have more autonomy but no more money. I would like to have my research group made even partially accountable for what we do to raise the incomes and productivity of our farm clients and, then, have our budget tied to that accountability. Let them [people at the ministry] give us support for what we do for the nation. Let them put support for each of the research institutes on that basis and we will, together, show them what we can do for the country."

How central-government research budgets are prepared and how the project allocations are made were unsolved mysteries for the institute directors and researchers with whom we met. They prepared and submitted research project proposals to higher authority for approval, but they compared the processes and criteria used in decision-making more to a lottery draw than a system of rational review and priority assessment. They were of the view that the research priorities they indicated had little influence on the outcome. They told us that as a result, research enthusiasm flags, morale and confidence in the central administration fall, and in the extreme cases institute directors surreptitiously divert funds to the research regarded as a priority. Unfortunately, this erodes respect for the budgetary process and for the implementation of the unknown (or unappreciated) S&T policies that are supposed to underlay the budget allocation process. A participatory, consultative process in budget allocations would go a long way to dispelling ignorance while building confidence among people in the research community with those who administer public funds. 
Partly as a result of the assistance of external donors and partly as a result of the efforts of the government to support the physical facilities of its S&T institutions, research-staff members at the places the Mission visited expressed satisfaction with the general adequacy of their facilities. As might be expected, however, they called for additional or upgraded scientific equipment — a common plea of scientists across the globe. 
Some concern was expressed at both the university and research-centre levels about the difficulties communicating with other institutions within the country. It was hoped that the new e-mail system would solve some of the difficulties. One suggestion was to establish one or more internal (that is, within Viet Nam) Intranets to link centres of similar interests via common communications protocols to permit these centres to share a full array of documents too bulky for e-mail. Researchers obviously regarded the relative difficulty communicating with their peers at similar institutions in the country as a bottleneck to improving research efficiency and better integrating national research activities. Also mentioned with some frequency among the communications gaps was the need for easier access to official government data sets, especially those containing economic data. The case in point was the tracking and analysis of the nation's sugar policies and a review of that policy with economists and other scientists at other Vietnamese institutions. Data on stocks, import contracts, production, and acreage were believed to be collected by and available from the central and provincial governments. Access to these data was requested for independent economic analysis. Because sugar prices in Viet Nam are volatile and because sugar farmers are vulnerable to price swings, an early analysis of crop prospects and national stocks would be valuable information to guide cultivators in planning their year's planting and for sugar factories in assessing the likely cane and product prices they would face in their refining operations. The essence of this plea was to open more of the nation's economy to independent, academic analysis, as part of the process of generating a more widespread policy dialogue. A national Intranet for economic and policy research centres would be an obvious answer to this need for easier access to official government data sets. 

In summary

The Mission is convinced that Viet Nam's new S&T strategy requires a phased or sequenced approach which, in its initial stages, assigns both high priority and major resources to modernizing the primary-product sectors, especially agriculture, forestry, and fisheries. 
The development of a primary-product strategy should be geared to providing Vietnamese agricultural, fisheries, forestry, and livestock products to regional and global export markets. The concomitant S&T strategy for the social and economic development of the nation's natural-resource base should be centred on two major goals. First, it should seek to liberalize and apply the productive energies, enterprise and skills of Viet Nam's primary-product producers and rural private businesspeople and investors to meet the needs of a modern primary-product economy. Second, the S&T strategy should strive to establish conditions conducive to foreign investment to complement domestic efforts to create a truly advanced agribusiness infrastructure to serve primary-product producers. 
The proposed two-pronged strategy would use the excellent array of technologies already developed by the nation's agricultural, crop, livestock, and fishery research institutes and universities. Because of the disaggregated and disbursed nature of primary-product production, the strategy must also enlist the active participation of the domestic private sector as a source of business investment. Private initiative can provide the entrepreneurial talent and investment funds needed to build a modern agribusiness complex to serve producers and to create and operate the postharvest processing systems required to meet international-market standards for food and cash-crop commodities. 

The technical foundation to expand the output of Viet Nam's farms to meet the needs of new markets is available and considered more than adequate. The weakness of the economy to accommodate such an S&T economic-development strategy lies in the relatively underdeveloped infrastructure of its food-processing and farm-supply sectors. Investment in storage, meat-packing plants, fruit-preservation systems, etc., must be the main focus of a program to build modern agribusiness complexes in those areas with the resource base to increase the production of high-quality outputs. These outputs, when properly processed, must be able to meet the quality demands of the international market. 

The implementation of the proposed strategy for primary-product development rests on the already proven capacity of farmers to innovate by rapidly using new production techniques. Because the technologies needed to initiate a transformation of Viet Nam's rural economy are known or are readily available in the country, what the country most needs to do now is to build an incentive structure to launch and support these technologies' application and use. This is a core issue for national policy. Indeed, the national policy's full implementation will bear with heaviest weight on the resolve and will of the government. Strong concerted action must be taken on all government fronts to initiate a set of comprehensive incentive policies to foster and encourage the transformation of the primary-product sectors from their traditional role of supplying mainly the domestic market alone to that of also supplying the demands of regional and global buyers. 

Indeed, the lessons from successful transformations of other Asian nations strongly suggest that the conjunction of an applied S&T strategy with an economic-development strategy for the primary-product sector can vitalize the rural economy and society. Its implementation can modernize rural areas, provide many new rural employment opportunities in relatively low capital-intensive jobs, and earn the foreign exchange needed for a broader program of industrialization. 



2 The mission used data obtained from the World Bank covering the GDP estimates for Viet Nam (World Bank 1995a). These data place the contribution from the agricultural sector at just below 40%. The United Nations Industrial Development Organization report of July 1997, Viet Nam: A Medium Term Industrial Strategy (UNIDO 1997), places the agriculture, forests, and fisheries at just under 30%. The difference is not critical to the argument in this section. What is critical is the observation of many people that at present the country's agricultural sector is performing much below its potential, from production to product marketing. Growth rates in the GDP contribution of the sector have been steadily increasing since 1991, and the available evidence suggests that this trend could be accelerated with a sustained drive to modernize the production technology and provide the capital needed to remove marketing and postharvest-processing constraints. These constraints are preventing the sector from reaching its full potential to contribute to the nation's economic and social development. On the balance-of-payment accounts, agricultural products, forestry, and fisheries contribute close to two-thirds of Viet Nam's nonoil exports. The nation would have greatly enhanced opportunities to expand exports with an economic and social development program for the primary-product sectors, underpinned by an aggressive research and technology transfer activity designed to expand output. [BACK] 

3 It is of interest to note that between 1988 and 1996 paddy output increased by 57% (from 17 million t to 27 million t). Most of the increase was due to a 37% increase in yields, resulting from an expansion in irrigation facilities (cropping intensities were up by 21%, although cultivated areas declined by 17%), an increase in fertilizer use, and the use of high-yielding varieties of rice. Given the tools, the Vietnamese farmers are very proficient at doing their job. [BACK] 
4 E-mail was anticipated by many, and it was believed that it would open significant avenues for keeping in touch with colleagues throughout the country. The Internet is a much awaited addition to help contact international research and academic centres and break the barrier of relative silence felt by many of these dedicated researchers as they work at small stations located at considerable geographic distances from the more dynamic national centres of science and research. [BACK] 

5 Noteworthy is the need for a small, easily transportable village-level rice dryer. Evidently, such a machine has been designed and manufactured by Sameco of the HCMC Department of Industry. However, it is not easily available in the local market. In fact, there is some question whether, even if available, it would be an attractive investment for most farm villages. Because it costs a reported 17 million dong (VND) for a capacity of 2 t per 8-hour shift (about enough for two-thirds of a hectare at average yields), the feeling was expressed that the Sameco machine is hardly an efficient substitute for a larger dryer plant that can serve many farms or a village (in 1988, 12 987 VND = 1 United States Dollar [USD]). [BACK]
